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place Lockheed "Electra” bi- motor transport, 
engineered for utmost efficiency of perform- 
many important units of Eclipse manufacture. 

g Electric Starters, Booster Coils, Single Volt- 
larging Generators, Vacuum Instrument Pumps 
legulating Valves and Retractable Landing Gear Motors, 
I by Eclipse. The selection was natural. The results 
e been pronounced wholly satisfying. Eclipse is proud to 
e had a part in so significant an aeronautic advancement. 
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‘To the Hamilton Standard Propeller Company, with particular credit to 
Frank Walker Caldwell, Chief Engineer, for the development and demon- 
stration of a Controllable Pitch Propeller now in general use.” 
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Training duty service — hours of continual 

take-offs and landings — demands the utmost from 
airplane equipment. Tires must be built safe with the 
ability to cushion shocks and withstand the abuses 
when the student fails to set down the ship correctly. 
They must have the stamina to withstand the jolts of 
landing fields that aren’t well ironed out. 

Firestone Low Pressure Airplane Tires are 
standard equipment on the Popular "Fleet Trainer” 
— built by Consolidated Aircraft Corporation, 
Buffalo, New York. Their many satisfied users know 
the cushioned safety and long, dependable service 
that is built in Firestone Low Pressure Airplane 
Tires. They don't know why, but tire engineers will 
tell you that only through Gum-Dipping the High 
Stretch Colton Cords do you get the extra resiliency 
and strength needed for safe, smooth landings — and 
only Firestone Tires are built with Gum-Dipped 
High Stretch Cords. 

Order your next ship on Firestones — or write to 
the Firestone Tire & Rubber Co., Akron, Ohio — Los 
Angeles, Calif., for complete information and prices. 

n II See Firestone Air Balloon Tires made || f| 

I at the Firestone Factory and Exhibition 
|| Building “ A Century of Progress ,” Chicago || 
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L OW PRESSURE AIRPLANE TIRES 




There are new sources of income awaiting commercial operators who are willing 
to abandon the idea that the aerial camera is an infernal machine, too dan- 
gerous and too expensive for them to use in their businesses. Aerial photog- 
raphy is frequently confused in their minds with mapping which docs require 
specialized equipment and technique but ordinary obliques can be taken with 
modest equipment by anyone who is familiar with the principles of operation 
of the standard kodak. This article, based on several experiences, shows how 
it can be done. 


Revenue from Photography 

By Charles H. Gale 


F LYING SERVICE operators as 
a group have been slow in real- 
izing the value of aerial pho- 
tography as a source of income, 
partly because of certain misconceptions 
of the scope and technique of this type 
of operation and partly because of a 
belief, which has not been without foun- 
dation up to the present time, that the 
expense and complexity involved would 
not justify the potential revenue from 
this phase of activity. The notion that 
it is necessary to make extensive modi- 
fications in the structures of airplanes 
for this type of service is undoubtedly 
a result of the popular confusion of 
aerial photography and mapping in the 
minds of operators. This same con- 
fusion has led to a comparison of the 
investment necessary for the more ex- 
pensive types of survey equipment with 
the prices of the airplanes on which it 
might be used and many operators have 
concluded that such luxurious proper- 
ties were not for them. 

Those who have studied the situation 
in greater detail have learned that it is 
not necessary to tear apart their ships 
nor must they purchase equipment de- 
signed for military or topographic serv- 
ices in order to produce highly satis- 
factory oblique photographs. But even 
this discovery has not induced a suffi- 


cient number of commercial operators 
to realize the possibilities for expansion 
that lie in this field because they believed 
the cost of oblique equipment, although 
relatively low, was still too high for 
their limited budgets. 

With the advent of improved and still 
less expensive equipment, aerial pho- 
tography has taken on a new significance 
but it remains a source of income which 
has been virtually untapped while the 
operators sought to exploit other flying 
activities and even various non-flying 
enterprises which held some promise of 

Take an example to prove the point. 
Winston W. Kratz, manager of the St. 
Louis Flying Service at Lambert Field, 
observes that “The field of oblique aerial 
photography is wide open for the aver- 
age operator. When we began taking 
aerial photographs last year, 1933, we 
scarcely expected to make a regular 
business of it. However, it was soon 
apparent to us that there was a definite 
need for aerial photographs in many 
phases of business and now this depart- 
ment is one of our best money makers.” 
This experience is particularly convinc- 
ing because Kratz operates in a terri- 
tory which has been a busy aviation 
center, with a certain amount of photo- 
graphic flying, for many years. 


The field of oblique aerial photog- 
raphy has the double advantage of being 
easy to handle successfully and being 
the kind of photography which is in 
greatest demand. With modern equip- 
ment obliques can be taken of every 
type of subject by merely making ordi- 
nary adjustments and aiming the camera 
over the side of the airplane. There is 
no need of even a special mounting. 

And it has been demonstrated further 
that modern equipment has been refined 
to the point where one doesn't have to 
be an expert aerial photographer to 
secure commercial aerial photographs 
which are readily saleable. At the same 
time, recent developments have gone far 
to eliminate the obstacle of expense, 
so this department of flying becomes 
available to more operators than ever 

In order to add aerial photography 
to his operations the average operator 
needs only to acquire a suitable camera, 
alone or in partnership. He already 
has the aircraft, the operating staff and 
plenty of sales assistance — the part-time, 
commission services of friends, students, 
aviation enthusiasts at large, and per- 
haps of well-selected local photo-supply 
stores, — for promoting the sales of air 
photographs. 

The operator does not even need to 
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worry about dark-room facilities as long 
as he has available the co-operation of 
a local professional photographer who 
has adequate developing and printing 
equipment. The co-operation of the 
photographer in many cases extends to 
partnership in the ownership and oper- 
ation of the camera and in the promo- 
tion of sales, thus reducing still fur- 
ther the investment required for a com- 
petent aerial photographic service. Op- 
erators have established successful work- 
ing agreements with newspaper pho- 
tographers, to cover both the actual 
operation of the camera and the dark- 
room work. Howard H. Maxwell, vice- 
president of the Central Aeronautical 
Corporation of Indianapolis, is one of 
many who has worked successfully with 
a local professional photographer. The 
latter owned an aerial camera, did the 
photographing and supplied the plates, 
while Lieutenant Maxwell supplied the 
flying. They co-operated on sales. 

Others prefer to establish their own 
dark room and do the developing and 
printing themselves. This has been 
done, for example, and at small expense, 
by Kenneth Unger, who has successfully 
and profitably operated the Unger Fly- 
ing Service at Hadley Field. New 


Brunswick, N. J., for a number of years. 
He uses his aerial-camera lens for 
double duty, mounting it in an enlarger 
built up around a camera body bought 
without lens at a bargain. 

Revenue impressive 

Mr. Unger’s experience is one of the 
outstanding examples of the potentiali- 
ties of aerial photography for the com- 
mercial operator. For two years he has 
used a standard Fairchild F-8 camera 
with an F4.5 lens, suitable for closeups 
in the air and on the ground as well 
as for obliques, and within a certain 
range for verticals. He was able to 
regain his investment on the first orders 

Despite the reduced amount of flying 
done last year, he was able in 1933 to 
net more than $600 with his camera. 
That was $600 which he would not have 
had otherwise, — additional income 
picked up in what might almost be 
termed incidental work. While in it- 
self it is not a large sum it docs repre- 
sent an imposing return on a small 
original investment, and any activity 
yielding such a black-ink figure appears 
entirely worth while. Lieutenant Max- 
well also reports that, for the time 


spent on his photographic missions, the 
monetary return was highly gratifying. 

Mr. Unger uses supersensitive pan- 
chromatic film, and the existence of that 
film is one of the reasons why aerial 
photography now is easier than in the 
past. The film is faster than the older 
types, and therefore the shutter speed 
can be faster. That reduces the risk 
of spoiling negatives by blurring, a risk 
always present if the photographs must 
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be made at slow shutter speeds. Mr. 
Unger uses filters when atmospheric 
conditions require them, and here again 
the improved film emulsions help the 
operator, for even with filters high shut- 

Pholo file an asset 

Aerial service operators have found 
that aerial photographs systematically 
filed in a safe container constitute an 
asset of considerable value. Repeat 
orders for prints of photographs are 
common, and photographs taken on spec- 
ulation (that is, without specific orders) 
usually find ultimate purchasers. 

Repeat orders may amount to con- 
siderable revenue. One order for a set 
of five aerial photographs of a new 
hospital in St. Louis later brought Kratz 
orders for four additional sets. 

The Abrams Aerial Survey Corpora- 
tion of Lansing, Mich., effectively dis- 
plays its wares by issuing 
a catalog with half-tones 
of certain air views in 
their collection and list- 
ing hundreds of the most 
popular ones with a brief 
description of the sub- 
ject. The catalog includes 
an order blank and em- 
phasizes the value of air 
views as gifts, as decora- 
tions in homes and offices, 
as a means of creating 
interest in air travel and 
as souvenirs of places 
visited, as well as for in- 
dustrial uses. 

Speculative work 

Considerable revenue 
has been earned by Un- 
ger by making it a prac- 

filrn pack on each photo- 
graphic mission and dis- 
posing of the results on 
speculation. Thus, in- 
stead of returning with 
only the exposures which 
have been contracted for, 
he uses the balance of his film on what- 
ever looks promising on the return trip. 
Enough of these find purchasers to 
make the habit worth while. 

The St. Louis Flying Service has fol- 
lowed the same practice successfully. 
Last winter, for instance, it was en- 
gaged to make three aerial photographs 
of a projected park in a St. Louis 
suburb and while on that mission, which 
required only an hour's flying, five 
speculative shots were obtained. Ninety 
dollars was received for the contracted 
pictures and two of those taken on 
speculation were sold for §20 each, 
which was clear profit. 

Most effective promotion has been 
found by Unger to be part-time sales- 
men working on a commission basis. 
Window displays create interest, but he 
does not find them developing cus- 


tomers. Salesmen can be drawn from 
among the students, friends, and visitors 
at the airport. They may be paid in 

This arrangement not only secures 
orders but produces increased volume 
of flying and airport activity. Lieu- 
tenant Maxwell has found air views 
published in the press with a credit line 
helpful. 

Kratz considers publicity received 
from photographs appearing in news- 
papers with a credit line the most effec- 
tive type of promotion in his territory, 
and attributes two large orders directly 
to it. While the newspapers paid only 
a nominal fee for the service, the pho- 
tographs were noticed by a construction 
company which had just finished a large 
lock in the Mississippi River 90 miles 
from the field. A rush order was placed 
by long-distance telephone, the mission 
was completed four hours later after 





) hours of flying, and $120 w 


only t\ 

Kratz also has found that when time 
is available business can be stimulated 
by making ten or twenty aerial photo- 
graphs of prominent residences and in- 
stitutions and selling them to the owners 
through personal calls. He says that 
40 per cent of these photographs are 
sold. The 10x14 in. enlargements, 
mounted on attractive mats at slight 
extra expense, have been specially 
popular. 

Service charges vary 

The charges for aerial photographic 
work must necessarily vary with each 
community. For special orders Max- 
well charges airplane time plus $25 for 
the first picture and $1 for each ex- 
posure following. For individual orders 
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Mr. Unger charges a minimum of $50 
for two prints if the subject is within 
25 miles of Hadley Field. Additional 
prints cost $5 each. If the subject is 
beyond the 25-mile limit, the customer 
is charged the minimum price plus the 
regular flying time while the plane is 
beyond the 25-mile limit Flying time 
on a New Standard, which Unger uses 
considerably, has been $20 per hour, 
on a Travel Air $30 per hour. 

Work handled on a long-time basis, 
such as the work he has done for state 
and county mosquito control commis- 
sions, is charged for in accordance with 
the conditions governing the nature of 
the job. In the state-mosquito-commis- 
sion work the camera was operated by 
a state employee who was given a short 
instruction period. The state was billed 
for the flying time of the airplane and 
a nominal fee for the rental of the 
camera. 

Unger has found that on an average 
photographic flight he is able to secure 
about 24 useful pictures. Each photo- 
graph, including the cost of developing 
and printing, costs him approximately 
$2.15, providing a substantial margin 
of profit. 

Prospects are plentiful 

To date Unger has experienced great- 
est demand for aerial photographs of 
industrial plants and business buildings, 
public and private institutions, real 
estate subdivisions, private homes on 
both the group and special order basis, 
and such subjects as swamp and marsh 
drainage projects, water supply develop- 
ments, building construction and sew- 
age disposal plants for State, County, 
and City Governments. He also has 
discovered doseup aerial photographs 
of owner-pilots flying their planes to be 
popular. 

Other customers for aerial photo- 
graphs include Chambers of Commerce, 
civic organizations, owners and oper- 
ators of resorts, transportation com- 
panies, construction companies, hotels, 
service clubs, and booster organizations 
of all kinds, utilities, large business 
organizations wishing particularly to il- 
lustrate their home offices or main 

On the basis of their experience the 
operators who have tried it declare that 
aerial photography is something which 
all flying-service operators can under- 
take, but that it must be taken as seri- 
ously as any other part of the oper- 
ator’s business, must be pushed in a 
business-like manner, must be carried 
out neatly and efficiently. Practically 
every community contains sufficient po- 
tential demand for aerial photographs 
to provide the operator with an im- 
portant source of revenue. He has only 
to go after it aggressively, and to make 
sure that he gives a good enough service 
on each order to bring more business 
from the same source. 


168 


Ingenious Pan American terminal design speeds parting guests and simplifies customs 
and immigration procedure for new arrivals at Miami 

Port of Entry 
deLuxe 

By William E. Bercbtold 


AMERICA'S tradi- 
/W tional fetishism for 
./-m enterprises which 
b e a r the label 
"world’s largest” has again 
been satisfied with the open- 
ing of Pan American Air- 
ways’ new International 
Air Terminal at Dinner 
Key, near Miami. How* 


t the s 


: of 


the terminal so much 
excellence of its layout plan 
for traffic handling which 
will attract the interest of 
those within the aviation 

Designed to handle as 
high as 750 passengers daily 
in addition to tons of mail 
and express, the new marine air trans- 
port station has been laid out on a 
simple, compact plan which will cut to 
a minimum the confusion usually at- 
tendant upon the arrival or departure 
of international transports whether by 
sea, air, or land. The whole project 
shows unmistakable signs that some 
dyed-in-the-wool traffic and operations 
men have had a hand in the architect's 
plans, a practice not too frequently fol- 
lowed in the construction of air ter- 
minals throughout the country. 

Four flying boats of the “Clipper" 
class, or even much larger, may be 
loaded simultaneously. The four load- 
ing floats are reached from the central 
terminal building through four covered 
walkways extending from the lower 
floor of the building. An extraordi- 
narily well planned system of corridors 
for passengers (which may be con- 
trolled by a system of telescoping gates) 
and a series of passageways for operat- 
ing personnel reduce possible confusion 
during embarkation or debarkation. 

The building is so designed that all 
operating personnel who need not come 
in contact with the passengers, from the 



port captain to the pilots, meteorologists, 
radio operators, baggage handlers, and 
postal employees, are kept "behind 
scenes,” yet all operating offices are con- 
veniently connected by private passage- 
ways which are not opened to the pub- 
lic. Company personnel and other 
workers even have their own cafeteria 
on the lower floor of the structure. Mail 
and express shipments enter the build- 
ing through an entrance provided for 
trucks and move through the terminal 
to the waiting airliners without ever 
coming into view of the passengers. 
Three elevators, one for mail and the 
others for outgoing and incoming bag- 
gage and express, carry all shipments 
between the main floor of the building 
and the lower floor which leads to the 
walkways and the loading floats. 

The central trail in ft room 
Passengers preparing for embarka- 
tion arc received into the attractively 
decorated two-story central waiting 
room, 48 by 80 ft. Murals depicting 
historical episodes in man’s age-long at- 
tempt to solve the problem of flight 
decorate the upper portions of the cen- 




tral lobby, which is surrounded by a 
balcony on the second floor level. The 
major air routes of the world are 
featured on a 10-ft. globe in the center 
of the waiting room. Illuminated and 
electrically operated bulletin boards 
record all arrivals and departures for 
the benefit of passengers or visitors. 

Porters who meet passengers arriv- 
ing at the main entrance to the building 
take all baggage through a separate 
entrance just to the right of the broad 
stairway used by passengers. All bag- 
gage, traffic and clearance operations 
are concentrated along one end of the 
lobby. The traffic desk, flanked by 
scales for the weighing of passengers 
and baggage, is large enough to permit 
eight clerks to sell tickets simulta- 
neously, while the traffic office just be- 
hind the desk is large enough to accom- 
modate ten additional clerks. Public 
telephones, a telegraph office and other 
concessions have been provided in the 
central waiting room. 

When the departure bulletin board 
flashes instructions for passengers to 
proceed to one of the four loading floats 
or the loud speaker system announces 
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all responsibility. The incoming pas- 
senger's first contact with friends or 
relatives awaiting his arrival is made 

as he moves into the central waiting 
room from customs inspection. 

Friends who accompany passengers 
to the terminal or visitors interested in 
watching the arrival and departure of 
the airliners arc given free rein in the 
central waiting room, on the balcony 
which surrounds it, on the three out- 
door observation decks which overlook 
the port, and in the bar and dining room 
on the second floor of the building. 
They are not permitted to enter the 
lower floor of the building (reserved 
for loading operations), or to enter 
those parts set aside for customs, immi- 
gration, health or company employees. 
The dining room overlooking Biscayne 
Bay accommodates 100 persons, while 
50 additional places may be set on the 
open deck in front of it if necessary. 

The pilots’ room, port captain’s office 


the imminent departure of a plane, pas- 
sengers proceed to the lower floor of 
the building down a short flight of 
stairs. There can be no confusion in 
their reaching the proper loading float ; 
folding gates cut off all possible exits 
except the proper one. Eight gates have 
been so placed in the three major cor- 
ridors. which feed all passengers to the 
waiting planes, that there can be no 
question about direction. Mail, express 
and baggage has been loaded before the 
passengers’ arrival on the float. 

Passengers debarking at an interna- 
tional airport of entry present the most 
complicated problem which must be 
solved in assuring the facile movement 


of passengers through such a terminal. 
The folding gates in the corridors of 
the lower floor again play their role in 
directing the flow of traffic, incoming 
passengers being shunted up a flight of 
stairs which lead directly into the offices 
of the United States Public Health 
Service and then into the Immigration 
and Customs inspection rooms. By the 
time passengers have reached the cus- 
toms inspection, all baggage has been 
laid out on a long counter which winds 
around three sides of the room. Bag- 
gage is brought directly from the air- 
liners to the customs room on trucks 
which are hoisted on an elevator to the 
main floor, relieving the passenger of 
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and general offices are located on the 
main floor of the terminal with a com- 
manding view of Biscayne Bay. The 
United States Postoffice, meteorologists’ 
room, and radio operators' department 
are concentrated on one side of the 
main floor, while the customs, immigra- 
tion and health inspection rooms are on 
the other side of the floor. A vault, 
storage rooms, employees' cafeteria, and 
offices for the beaching crew are on the 
lower floor, which is chiefly devoted to 
the three major corridors through 
which all traffic moves to the loading 
floats. Telescopic canopies cover each 
of the four walkways to the floats. 


Pilots and docking officials receive their 
signals for the movement of planes 
through three colored lights imbedded 
in the concrete ends of the walkways 
leading to the floats. This eliminates 
all verbal or bell signals. 

The terminal building is the central 
unit of the international marine air base 
which Pan American Airways’ officials 
say will cost more than $1,000,000 when 
completed. The new building, which is 
54 ft. high, 114 ft. deep and 167 ft. 
long, is of structural steel and masonry 
construction, with stucco walls and con- 
crete foundations, supported by piling 
to solid rock. The interior trim is hol- 


low metal with window frames of drawn 
bronze. Lobbies and promenade decks 
are floored in tile. The white stucco 
exterior is dazzling to the eye under the 
tropical sun. The building is reached 
from the main highway through an im- 
pressively landscaped driveway, lined 
with cocoanut palms, and ending in a 
traffic circle in front of the entrance. 
Hangars lo the North 

Ramps on both sides of the terminal 
building enable beaching crews to 
handle the big flying boats when they 
are being prepared for flight or have 
finished their daily runs. Two large 
hangars north of the terminal building 
arc now used to house the airliners, al- 
though the completed airport plans call 
for additional hangars south of the ter- 
minal as well. The government has just 
completed dredging a mile-long chan- 
nel, 700 ft. in width and with a uniform 
depth of 7 ft. of water at low tide. This 
channel is necessary for the safe opera- 
tion of the fleet of huge flying boats of 
the “Clipper” class and the still larger 
airliners already ordered for Pan Ameri- 
can’s routes which link the United 
States with 32 countries and colonies of 
Latin America. 

Because all of the schedules out of 
Miami, except those to Havana and 
Nassau, require flights of a full day’s 
duration, the brunt of the traffic 
volume is borne during the early morn- 
ing and late afternoon hours. If this 
uneven distribution of arrivals and de- 
partures could be spread out throughout 
the day, the new terminal's capacity 
might be increased beyond the 750 daily 
passengers for which it has been de- 
signed. Traffic has increased steadily 
since the opening of services out of 
Miami in 1928 until now more than 
2,000 passengers, 6,000 lb. of mail and 
3,500 lb. of express are handled each 
month throughout the year. During 
the winter season passenger traffic ex- 
ceeds 1,000 persons weekly. 

The basic design of the terminal 
building and the operating facilities of 
the international air base was worked 
out by Fred J. Gelhaus, airport engi- 
neer for the Caribbean division of the 
Pan American System, and his assistant, 
B. W. Reeser, with the advice of traffic 
and operating officials of the company. 
Delano & Aldrich, New York archi- 
tects, provided the architectural design 
for the structure. The whole project 
has been under the eagle eye of Roscoe 
I. Dunten, manager of Pan American's 
Caribbean division. It is certainly one 
of the best planned terminal buildings 
on land or marine airports in the United 
States today. The added complications 
of providing facilities for the rigmarole 
of health, immigration and customs in- 
spections (not usually a problem of the 
domestic airport designer) have been 
taken in stride. It is a glimpse of 
heaven for traffic and operation officials. 
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An old joke 
turns out to have 
its more serious 
aspects 


T IME WAS when an article 
about hangar flying was tossed 
without question into the basket 
of our “Side Slips" editor, but 
here's one that falls in quite another 
category. Over in the Rockefeller Cen- 
ter offices of the Casey Jones School 
of Aeronautics, hangar flying takes on 
a new meaning. One "flight” under 
the hood of the latest type Link Trainer 
with its full complement of instrument 
and radio equipment is a convincing 
demonstration that here is a device that 
is no mere amusement park attraction, 
but a new tool which, if properly ap- 
plied, can be of material assistance in 
training pilots for blind flight by instru- 
ment and radio. 

The Link Trainer itself is not basi- 
cally new. It was developed some five 
or six years ago by E. A. Link of Cort- 
land, N. Y., for preliminary flight in- 
struction. it is a sort of disembodied 
cockpit sprouting rudimentary wings 
and tail, mounted universally on a pivot. 
A hidden mechanism of the player- 
piano-pneumatic type simulates the 


from operation of a normal stick and 
rudder bar. Although the behavior of 
the machine approximated that of an 
airplane to a reasonably good degree, 
it was never widely adopted as a sub- 
stitute for actual hours in the air for 
primary instruction. When Link ap- 
plied a special set of Pioneer instru- 
ments (compass, air speed meter, climb 
indicator and tum-and-bank) whose 
readings were made to jibe more or less 
accurately with the attitude of the 
trainer, its possibilities for blind flying 
instruction for experienced pilots began 
to be recognized. His most recent ap- 
plication of radio, however, has mate- 
rially broadened its scope. 

Radio signals originate in a miniature 
beam transmitter (operated by the in- 
structor) whose characteristics are es- 
sentially the same as those of the full 
scale radio range stations. Automatic 
reproduction of the common A, N, and 
“on course” signals is provided — broken 
periodically by station identification. 
Signal intensity (ordinarily a function 
of distance from the transmitter) is 
controlled by a rheostat. The rheostat 




knob and the crank and pointer control 
for course indications can be seen in 
an accompanying photograph. The 
student under the hood receives all 
signals through the usual form of radio 
headset. 

Where from 25 to 70 hours of instruc- 
tion in the air is normally required to 
give a trained pilot a good working 
knowledge of instrument and radio beam 
flying, sponsors of the device claim that 
fifteen hours under the trainer's hood 
(the first five on instruments alone and 
the second ten on instrument plus 
radio), supplemented by five hours in 
the air, offer an equivalent in expe- 
rience. The cost of training on the Link 
device is considerably less than the 
equivalent air instruction. Greatest 
time saving arises from the fact that no 
long distances need be flown to hunt for 
representative beam or instrument fly- 
ing problems. Any of the innumerable 
combinations of speed, distance, direc- 
tion or weather, can be simulated by 
the instructor controlling the radio set. 
The student can thus work on a wide 
range of problems and can repeat any 
given problem in a matter of minutes 
instead of having to waste the time in 
flying back over 10 or 20 miles of air- 
way to repeat a given set of conditions. 

A great deal of interest has been ex- 
hibited in the new device. Six units 
have been sold to the U. S. Army for 
June 15 delivery— one to the Japanese 
Navy. U. S. Navy and Russian offi- 
cials have investigated also, and are 
contemplating purchases. Those of us 
who, as ex-flying cadets, remember long 
hours spent on the miniature artillery 
spotting ranges, or who have seen an 
account of an indoor device for training 
bombers in British flying schools, can 
add the radio equipped Link Trainer to 
our list of hangar flying devices which 
really perform some serious function. 
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Manufacturing in China 

By Harrison Forman 


One of the few non-political institutions in China, the 
Naval Air Establishment, has progressed slowly but surely 
in the work of applying native materials to the construc- 



tion of airplanes. Since the spring of 1918 this organiza- 
tion under the direction of able men trained in China, 
America and England, has struggled through revolution 
and political change, hindered mainly by scarcity of 
funds. A number of the airplanes it has built by tedious 
hand work are described iu the accompanying article. 


Naval Air Establishment was created 
in the spring of 1918 with headquarters 
at Foochow in the province of Fukien. 

Four well-trained men were placed in 
charge of the administration of the es- 


tablishment, and the design and con- 
struction of aircraft. These men were 
Lieutenants (now Captains) Y. T. 
Barr (Barr Yu-tsao), Y. K. Tseng 
(Tseng Yee-king), T. Wong (Wong 
soo) and S. F. Wong. Lieut. S. F. 
Wong resigned in 1921. All of these 
men, besides an early training at home, 
had obtained extensive technical and 
aeronautical experience abroad — es- 
pecially in England and America. 

In order to save time and the initial 
cost for the erection of a new plant and 
the installation of new equipment suit- 
able for the work contemplated, a part 
of the Navy-owned Government Dock 
and Engineering Works, commonly 
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known as the "Foochow Dock,” was al- 
lotted to the N.A.E. for its start. 

At the outset engineers in the N.A.E. 
were confronted with a dearth of scien- 
tific information on such home prod- 
ucts as were of likely value in airplane 
construction. As it was the intention of 
the officers to make as much use of 
home products as possible, the first 
thing done before actual construction 
began was to carry out tests and re- 
search work in order to discover mate- 
rials which would have the same or 
equivalent qualities, properties and 
strength of those that had been found to 
be suitable and were in common use in 
aeronautical industry abroad. 
Materials 

Some ten species of Chinese soft and 
hard woods were tested according to 
the best scientific standards. Slianmu 
(Cunninghamia lanceolata Hooker) 
which abounds in the mountain forests 
of Fukien was found to possess quali- 
ties about equal to those of Grade A 
spruce as specified by British and 
American standards. This timber has 
since been used extensively in the con- 
struction of main strength members such 
as wing spars, fuselage, longerons, etc. 

Indigenous elm (Ulmus parvifolia 
Jacq.) has mechanical properties similar 
to American rock-elm, and has been 
mainly used in the construction of sea- 
plane floats and flying-boat hulls. 
Camphor wood (Cinnamonum Cam- 
phors Nees et Ebermaiser), and es- 
pecially its roots, on account of its 
toughness, fineness and natural crooked- 
ness of grain and great shearing 
strength, has proven most valuable in 
the making of knees or bracing members 
and gusset plates in the construction of 
floats, hulls and Warren truss types of 
fuselages. This wood is a special prod- 
uct of South China. Baili and Nanmu 
(Machilus ichangensis Relid et Wils.) 
also on account of their toughness and 
fineness of grain have been used on 
minor parts of airplanes. 

Of the different kinds of silk, cotton 
and ramie or grass cloth tested, 
Shantung silk and Kiangsi ramie cloth 
were found up to the strength require- 
ments. A quantity of these two kinds 
of fabric is manufactured by the mills 
to the special specifications of the 
N.A.E., and is used for wing and 
fuselage covering. Shantung silk, how- 
ever, has a tendency to lose its taut- 
ness under abnormally humid atmos- 
pheric conditions. As these conditions 
were rather prevalent in the late spring 
and early summer in Foochow the use 
of this fabric on those machines which 
chiefly operated in the South was dis- 
continued. 

Climatic conditions also affected two 
kinds of dope which were formulated 
and used after a great deal of experi- 
mental and research work. These were 
later replaced by imported dopes, which 
were known as P.D.N. 12, a pig- 


mented, nitro-ccllulo5e dope, and V. 84, 
an aluminum nitro covering. Three 
coats of the pigmented dope and two 
coats of the aluminum dope proved very 
well suited to the semi-tropical climate 
at Foochow and the South, and never 
gave trouble. 

For the protection of wood in the in- 
ternal work such as wing frames, 
fuselages, interiors of floats and hulls a 
varnish made at the N.A.E. with Tung 
oil as its chief ingredient has been em- 
ployed with satisfactory results. It ex- 
ceeded all the requirements as laid down 
in both British and American specifica- 
tions. Specially treated varieties of 
Foochow Lacquer, which is world 
iamous, have been successfully used for 
protection against weather on all ex- 
ternal woodwork, against the fouling on 
float and hull bottoms and against cor- 
rosion on steel fittings. Apart from its 
engineering value, lacquer is valuable in 
that it can be finished in any color 
scheme desired and gives a brilliant and 
perfectly smooth surface. When prop- 
erly prepared and skilfully applied it is 
very light in weight and has absolutely 
no tendency to chip. 

Since its establishment in 1918 the 
N.A.E. has produced altogether five 
distinct types of seaplanes and flying- 
boats ranging from training machines to 
bombing and torpedo planes. Owing to 
financial limitations, however, only 
twelve machines were constructed at 
Foochow. As the operations of the 
Navy are all on the water, and further- 
more, as there were no landing fields or 
airdrome available near Foochow, no 
land machines were constructed; al- 
though some designs for landplanes 
were worked out. 

The “Char” primary trainer 

The Type “Char” was designed for 
primary training. The first machine of 
its type was completed towards the end 
of 1918. It was a tractor biplane with 
twin-float arrangement for undercar- 
riage. The wings and tail surfaces 
were of Slianmu and silk construction. 
Interplane bracing was effected by two 
pairs of streamline Shanmii struts on 
each side of the fuselage, together with 
high tensile steel bracing steel wires. 
The floats were of streamline form and 
had V-bottoms. Keels and chines were 
of elm and frames of Slianmu, The 
skins of the floats were planked by two 
plies of narrow thin strips of Slianmu. 
The two plies were laid at right angles 
to each other, each ply being at about 
45 deg. with the fore-and-aft axis. Be- 
tween the two plies of planking there 
was a layer of fabric impregnated with 
waterproof marine glue to ensure water- 
tightness and strength. Each float was 
divided into five watertight compart- 
ments, and was designed with 100 per 
cent reserve buoyancy. 

This machine was powered with an 
8-cylinder V-type, water-cooled Curtiss 
OX-5 engine developing 100 hp. at 
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l, 400 r.p.m. Its high speed was 75 

m. p,h. and landing speed 35 m.p.h. 
Type “Yee,” an advanced trainer 

The type “Yee" was similar in gen- 
eral construction to Type “Char,” ex- 
cept that the wing area was smaller 
and the high speed and landing speed 
were increased to 90 and 40 m.p.h. re- 
spectively. This type was designed for 
use by students after they had mastered 
Type “Char.” It was fitted with a four- 
cylinder vertical water-cooled Hall-Scott 
engine, the power and speed of which 
were the same as the Curtiss engine. 

Both Types “Char" and “Yee" were 
designed to a minimum load factor of 
eight and their loaded weight was about 
the same, vis., 2,100 lb. The range for 
each was about three hours, flying at 
high speed near sea-level. As first con- 
structed, the gasoline tank was installed 
under the student's seat with feed to 
the engine by pressure. On later ma- 
chines, the tank was mounted in the 
top center section. 

Type “Beeng” for bombing 

Type “Beeng" was a tractor biplane 
flying-boat designed for bombing and 
fighting; but, with slight modifications 
it could be adapted to passenger carry- 
ing. As a bomber and fighter it carried 
a crew of three, a pilot and two gunners. 
The pilot's cockpit was situated in the 
hull of the boat a little to the front of 
the leading edge of the lower wing, 
where the pilot had an unobstructed 
view forward, sideways and downward. 
The first gunner’s cockpit was at the 
extreme bow of the boat while that of 
the second gunner was behind the main 
wings. Both gunners were provided 
with machine-guns mounted on Scarff 
rings by means of which the guns could 
be swung in any direction desired. With 
the guns thus located the field of firing 
was covered in nearly all directions. 
The only blind spot was a small angle 
allowance for the tail, which was un- 
avoidable. As fuel was contained in 
tanks in the upper wing, the hull space 
between the pilot and after gun cock- 
pits was free for the stowage of bombs 
and machine-gun ammunition. 

The power plant was a twelve-cylin- 
der V-type water-cooled Rolls-Royce 
engine which developed 360 hp. at 1,800 
r.p.m. It was geared and the speed of 
the propeller was reduced to 1,080 
r.p.m. The total weight of the plane 
was 6.500 lb. Overall dimensions were — 
span 56 ft., length 39 ft. and height 16 
ft. 7 in. The hull, which was of the 
flexible or Linton Hope type of con- 
struction, was 36 ft. in length. 

The general-purpose “Wu” 

An observation or general-purpose 
machine, known as Type "Wu,” was a 
twin-float single-bay tractor biplane. Its 
chief characteristics were simplicity of 
construction and ease of maintenance. 
The Type "Wu” was distinctly marked 
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from its predecessors in its fuselage 
construction. In this fuselage, except 
for the engine mounting in the nose, no 
metal fittings or wires were employed. 
It was built up in the form of a War- 
ren truss, composed of four longerons 
of Slianmu and a number of struts of 
the same material. The attachment of 
the struts to the longerons was by means 
of two-ply camphor wood gussets, glued 
and copper riveted. This construction 
proved very rigid and strong under 
bending and torsional tests and proved 
entirely satisfactory in actual service. 

Three seats were provided in the 
fuselage, two side-by-side seats in the 
rear cockpit and one in the iront, the 
floor of which was arranged to permit 
the installation of a camera for aerial 
photographic work or bomb sights and 
bombing controls. Except in the fuselage 
all the struts in this type of machine 
were made of steel tubing faired with 
hollow wooden tail pieces for streamlin- 
ing. The engine fitted was a three-cyl- 
inder radial air-cooled Bristol develop- 
ing 120-130 hp. The gross weight of 
this plane was 2,000 lb. The span was 
35 ft. 5 in., overall length 26 ft. and 
overall height 12 ft. 3 in. 

Type “Ding” torpedo bomber 

One of the more recent ships, type 
“Ding," was a bombing and torpedo 
plane, fitted with a 300 hp. Rolls-Royce 
engine. Provision is made, however, 
for the installation of an engine of 
greater horsepower if desired. Its total 
weight is 5,300 lb. with a military load 
of 220 lb. Its general method of construc- 
tion is similar to that of type “Wu,” 
except that the two floats are supported 
on separate and independent structures 
with clear space between them to permit 
a torpedo to be slung under the fuselage 
and launched without hindrance. 

Provision is made for two cockpits 
and a cabin in the fuselage. The pilot’s 
cockpit is under the trailing edge of the 
upper wing, where there are two side- 
by-side seats. Behind this is the gun- 
ner’s cockpit. Between the pilot's cock- 
pit and the engine compartment is the 
cabin for the bomber. This is built of 
generous dimensions with a trap door 
and bombing gear installed. 

When used for passenger carrying, 
four persons can be comfortably accom- 
modated in the cabin, the head room of 
which is sufficient for persons of nor- 
mal height to stand upright. The cruis- 
ing range is six hours. Overall dimen- 
sions of the machine are; span 46 ft., 
length 36 ft. 9 in., and height 17 ft. 4 in. 

The year 1930 saw type “Chi. mg 
Hung,” a two-seat training or three- 
seat touring biplane. The “Chiang 
Hung” is a single-bay biplane with 
wooden wing structure, wire bracing, 
and fabric covering. Ailerons are 
fitted on bottom panels only. Interplane 
struts are steel tubes with wood fair- 
ings. Means are provided on the top 
center section for hoisting aboard ships. 


The fuselage is rectangular in section 
with wooden structure covered with fab- 
ric. The engine mounting and for- 
ward portion of fuselage are of steel 
tubing. 

A monoplane type tail unit with 
braced three-ply tail plane and canti- 
lever fin is employed. The stabilizer is 
adjustable in flight. Rudder and ele- 
vators are unbalanced. Wood structure 
and fabric covering arc used. 

The Chiang Hung has twin floats, 
with single steps and chassis consisting 
of outwardly sloping “N” struts to the 
floats. The floats are connected to- 
gether by two spreaders which are sup- 
ported midway by the apices of trans- 
verse Vs from the fuselage. The 
spreaders are further cross-braced with 
cables. All the float struts are steel 
tubes faired with wood. Floats are con- 
structed of wood, with five watertight 
compartments, each having a hand-hole. 

The 165-lip. Wright “Whirlwind" 
five-cylinder air-cooled engine is sup- 
plied with fuel from two tanks on top 
of the center section. 

Side-by-side scats are provided in the 
front cockpit below the wing and the 
rear cockpit is behind the trailing edge. 
Dual control is provided in the front 
cockpit. When the machine is used for 
touring, the rear cockpit can easily be 
converted into a luggage compartment 
with a detachable cover. 

The upper wing span is 34 ft. 7 in., 
and that of the lower 35 ft. 8 in. The 
chord of both wings is 5 ft. 3 in., and 
the gap 5 ft. 3 in. Overall length is 
27 ft. 4 in., height 11 ft. 8 in., and wing 
area 338 sq.ft. 

The weight empty is 1,630 lb., dis- 
posable load 2,600 lb., wing loading 7.7 
lb. per sq.ft., power loading 15.75 lb. 

Maximum speed is given as 110 
m.p.h,. landing speed, 53 m.p.h., initial 
rate-of-climb, 514 ft. per min., climb to 
10,000 ft. 31 minutes, and absolute ceil- 
ing, 15,500 ft. 

Type “Chiang Hau” 

Similar to the “Chiang Hung” is type 
“Chiang Hau,” powered with a Wright 
“Whirlwind" J-6-5 165 hp. at 2,000 
r.p.m. Its performance with full load 
is: high speed, 118 m.p.h.; cruising 
speed, 97 m.p.h. ; landing speed, 56 
m.p.h.; ratc-of-climb, at sea-level, 450 
ft. per min. ; climb in 10 min., 3,770 ft. ; 
and service ceiling, 9,620 ft. 

The length overall is 27 ft. 0 in., and 
the wing span, 32 ft. 2 in. 

The weight empty is 1,660 lb. and the 
gross weight, 2,260 lb. Equipment in- 
cludes a metal adjustable pitch propeller 
S ft. 6 in. in diameter. 

In February, 1931, the N.A.E. was 
moved to Lungwha, Shanghai. Capt. 
Y. K. Tseng is Director-General of the 
reorganized Naval Air Establishment. 

Because it has religiously kept out 
of politics the N.A.E. has weathered 
and survived a number of revolutions 


175 


and the downfall of several different 
governments. Its development, however, 
has been hindered by the paucity of 
available funds. 

Although the Naval Air Establish- 
ment has progressed beyond all other 
manufacturing institutions in China in 
the application of home products and 
native materials to aircraft construction, 
there are other factories whose inter- 
ests are confined to building aircraft of 
foreign materials and to repair work. Of 
these the most important is the one at 
Canton, South China, which has a floor 
area of 72,000 sq.ft., in three main 
buildings divided into woodworking, 
doping, machine shop, welding, engine 
overhaul, and drafting departments, and 
equipped with tools of German and 
American manufacture. The person- 
nel is exclusively Chinese but the di- 
rector, Colonel Mui Lung On, is an 
American citizen, born in San Fran- 
cisco, educated in Chicago, and for- 
merly associated with E. M. Laird. 

Before 1927, when the present di- 
rectors took charge, the Canton factory 
was used exclusively for rebuilding, 
overhauling, and repairing but since 
then more than a score of machines 
have been designed and constructed, 
most of them conventional biplanes of 
the light bombardment (observation) or 
training types, equipped with American 
or European engines. One of the re- 
cent orders filled by this factory was for 
six light bombardment machines some- 
what similar to but smaller than the 
Vought Corsair and powered with Pratt 
and Whitney Wasp engines. With a 
gross weight of 2,500 lb., a weight 
empty of 1,600 lb., and a fuel capacity 
of 140 U. S. gallons of gasoline, these 
machines carry four 50-lb. bombs, a 
fixed machine gun on the upper right 
wing and a flexible gun aft. 

A single seater pursuit type of plane 
with a 300-hp. Wright Whirlwind nine- 
cylinder engine, and reported to have 
exceedingly high performance, also has 
been built. Both of these planes have 
aluminum alloy tube fuselage construc- 
tion. The wings of the observation ship 
have wooden spars and ribs while those 
of the pursuit ship have spars of 
rectangular section duralumin tubing. 
Welded steel tube construction is used 
sparingly because of the high cost of im- 
portation of materials for oxy-acetylene 
welding. 

There is a definite desire on the part 
of the director for standardization and a 
distinct preference for the more simple 
American types of construction. 

Recently, the Curtiss-Wright inter- 
ests have effected a deal with the 
Chinese National Government, and are 
at work establishing a factory for the 
manufacture of American-type aircraft. 
This, however, will not interfere with 
the N.A.E., whose primary purpose is 
research and experimentation with 
Chinese raw materials for use in air- 
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Inter-city bus maintenance practices hold a valuable lesson for airline operators 


A Matter of Precedent 


T HERE has been a not altogether 
unnatural tendency for laborers 
in the aviation vineyard to con- 

plorers of fresh fields without benefit of 

The idea of flying has been in itself so 
revolutionary for the human animal, 
that it has carried with it a feeling that 
all aspects of the science must be totally 
new and unrelated to any other field of 
endeavor. Now that commercial avia- 
tion has gotten its feet on the ground 
(to use a slightly back-handed meta- 
phor), it has begun to see itself in 
proper perspective as an integral part 
of the general transportation picture. It 
can well afford to doff the high hat 
and look to some of its contemporaries 
for ideas that may be applied to its 
particular problems. 

Railroads, trolley systems and even 
steamship lines have already con- 
tributed certain valuable lessons in the 
fields of passenger solicitation, express 
carriage, and traffic handling. When it 
comes to operations in general and 
maintenance in particular, however, a 
parallel which exists between the great 
network of intercity bus lines and the 
airlines becomes obvious from a casual 
inspection and of considerable signifi- 
cance when analyzed in detail. Except 
for the fact that airplanes travel in 
three dimensions and buses in two, the 
essential differences between the two are 
not very great. The units are compara- 
ble in size and capacity ; they depend for 
their propulsion on essentially the same 
mechanism, the internal combustion en- 
gine; the materials which enter into 
their construction arc similar, and many 
of their parts are essentially alike. Un- 

are no problems concerning right of 
way. Terminal and intermediate sta- 
tions are very similar, and in general 
perform about the same functions. The 
parallelism, however, is particularly 
striking in the maintenance departments. 
The services which must be performed 
to keep the units in operating condition 
are essentially the same. Tires and 
brakes must be serviced; storage bat- 
teries changed and charged ; electric 
lighting systems checked; heating and 
ventilating units kept in good working 
order ; bodies and cabins kept clean and 
sanitary; valves ground; control mech- 
anism adjusted, and, in short, a hundred 
and one jobs that must be done peri- 
odically to insure continuous and safe 
operation are in the same general cata- 
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dence of similarity than the discussions 
that take place at conferences of mainte- 
nance men in both fields. Much of the 
time in such meetings it would be diffi- 
cult for a visitor to detect whether the 
program was concerned with airplanes 
or buses. By and large, the similarity 
is so marked that it is well worth any 
airline operator’s time to look to the 
bus field for new ideas. 


Buses emerge 

Bus operation in America is compara- 
tively new but it antedated real com- 
mercial airline development by six or 
seven years. In the early 1920's a great 
many people were attracted by the idea 
that money could be made from bus 
services and many a jitney operator 
decided almost overnight to enter the 
field. They were, for the most part, un- 
trained both in transportation problems 
and in business and the net result was 
an extremely chaotic condition which 
caused the railroad and transit men of 
the period (who had feared that the 
new form of transportation would offer 
considerable competition) to rub their 
hands in unholy glee. It seemed to them 
that the infant industry could not long 
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;ss, but it was good news for the 
. . nent manufacturers however, who 
sold many millions of dollars worth of 
buses and accessories, mostly on a 
monthly payment plan. By 1925 well 
over $100,000,000 worth of equipment 
had been put into service. 

It did not take long for most of the 
small operators to discover that they 

than they had calculated their potential 
gains. Most of them had evidently 
figured that buses would run indefinitely 
if kept supplied with gas, oil and tires. 


and there was very little attention paid 
to maintenance of any kind. Road 
failures became frequent, and services 
irregular, and the public began to desert 
the new form of transportation in favor 
of the established railroad and trolley 

Analysis of the situation soon indi- 
cated that the major trouble was oc- 
curring in the maintenance departments. 
Most bus operators lacked knowledge of 
organized maintenance procedure or of 
efficient shop methods and practices. 
Buses were being patched up only after 
they had failed in service, and the fa- 
cilities available for servicing and re- 
pair both with respect to building, tools 
and personnel were of the sketchiest na- 
ture. Accounting practices were very 
crude, and, in general, their only com- 
mon attribute was a failure to reveal 
anything as to the true conditions of 
operating or maintenance costs. On the 
average, operations costs exceeded in- 

nance costs running in excess of 7 cents 
a mile. A relatively small reduction in 
maintenance costs, therefore, could 

and black ink on the earning statement. 
There were little or no efforts toward 
co-operation; no interchange of essen- 
tial information. There was no attempt 
to build up a uniform system of account- 
ing which would give some standards 
of comparison of maintenance efficiency. 
If was a case of every man for himself. 

Not so today. That the entire in- 
dustry did not founder in a sea of high 

gree to a campaign instituted in 1925 by 

ciation of the importance of mainte- 
nance and to develop and perfect uni- 
form maintenance practices and methods. 
Fortunately, operators and manufac- 
turers were not slow in realizing the 
essential soundness of the argument and 
today the major bus lines are operated 
at a degree of efficiency which may well 
serve as a pattern for those interested 
in maintenance of equipment in the 
aviation field. No longer does each op- 
erator work in the dark, developing in- 
dependently his solution to problems 
which are common to all. It has been 
recognized that the common good is 
served by giving the widest possible 

tooling, methods and costs. In all these 
matters it has been proven to the entire 
satisfaction of all concerned that there 
is more to be gained through co-opera- 
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Why not discuss costs ? 

Fortunately, the maintenance picture 
in the air transport industry of today is 
not comparable to the early chaotic 
state of the bus companies. Operators 
generally have passed through the 
period of hit-or-miss maintenance and 
have long since adopted the philosophy 
of preventative maintenance — that is, 
taking care of trouble before it happens. 
A study of the series of articles on air- 
line maintenance which has appeared 
in these pages during the last two years, 
indicates the enormous progress that 
has been made. Encouraging also is the 
increasing desire of airline operators to 
discuss their maintenance problems 
openly and to interchange ideas. Be- 
sides periodic conferences, information 
on new methods and new equipment is 
being interchanged through such 
agencies as the Aeronautical Chamber 
of Commerce, and the technical aero- 
nautical press. 

So far so good. In one highly im- 
portant aspect, however, the air trans- 
port industry lags far behind the bus 
transportation group, namely, in the 
free and open discussion of maintenance 
costs . The only practical yardstick for 
the comparison of maintenance efficiency 
is one based on cost. In order to have 
costs mean anything on a comparative 
basis, it is necessary first to develop 
some sort of standardized accounting 
system which can be generally adopted 
by the industry. Up to 1925 in the bus 


industry there were as many different 
accounting systems as there were com- 
panies. It was no small problem, then, 
to develop a single accounting procedure 
which would meet the requirements of 
all companies and yet reveal detailed 
classified costs which could be compared 
directly. Again under the leadership of 
Bus Transportation, a standardized sys- 
tem of cost accounting for bus opera- 
tions was evolved which today has been 
generally adopted. 

Uniform accounting needed 
To meet the requirements of the Post 
Office Department in the carriage of 
mails, some degree of accounting uni- 
formity has been established for the air 
line, but it is far from adequate for the 
present purpose. An early step for air 
transport operators, therefore, should be 
a complete overhauling of their account- 
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on new and improved methods so that 
the industry may profit through cumu- 
lative experience, and in so doing, ad- 
vance more swiftly the progress of the 
art of maintenance. A great many bus 
companies enter this contest largely be- 
cause it affords them an excellent op- 
portunity to put in concrete form, per- 
haps for the first time, a complete out- 
line of their maintenance system. Such 
self-imposed studies have proved of 
great value to the contestants by point- 
ing out weaknesses in their systems 
which became apparent only when they 
tried to relate their methods in written 
form. Contestants are required to sub- 
mit a complete outline of their year's 
operations, showing all of their operat- 
ing and maintenance costs broken down 
in great detail. This material is not 
submitted as confidential information, 
but is available for .complete publication. 
The questionnaires which are submitted 
are sixteen-page booklets containing 
blanks to be filled in under some 300 
numbered heads. To show to what ex- 
tent the information is released, several 
pages taken from the brief submitted by 
the Greyhound Company for the Mainte- 
nance Award Contest for 1933 are re- 
produced herewith. This does not repre- 
sent an isolated case. It was submitted 


by one of the largest bus operators in 
the country along with similar state- 
ments from many other companies 
whose operations cover all parts of the 
United States. Obviously the bus com- 
panies make no mystery of their operat- 
ing and maintenance costs. 

Cost competition 

And what of it? What is there to be 
gained by broadcasting figures which 
might normally be considered as confi- 
dential ? The keenest sort of competi- 
tion exists among the several companies 
on the basis of their published mainte- 
nance costs. Thus, if the Super-Super 
Stage Lines of West Texas show that 

the neighborhood of II cents a mile, and 
Mr. Joe Zilch of the X.Y.Z. Bus Lines 
knows that his chassis are costing him 
1J cents a mile, Mr. Zilch immediately 
gets to work to find out "how come," 
and before long his cost is down to 1 
cent. When this comes to the ears of 
the maintenance boss of Super-Super, 
he finds ways to do the same job for 
.9 cents per mile for the next year, — and 
so it goes. Competition of this sort has 
been going on for the last five or six 
years in the bus field and has been re- 


flected in steadily reducing overall 
maintenance costs. A large New Eng- 
land fleet, for example, operating an 
average of 5,000,000 miles a year has 
shown the following reduction in over- 
all maintenance costs in cents per mile: 
1929—12.7; 1930—9.9; 1931— 8.8; 1932 
— 8.1 ; 1933 — 7.2 ; and for the first quar- 
ter of 193-1 — 6.5. Results like these more 
than justify years of effort and the 
fullest co-operation and interchange of 
essential information. 

Clearly then, in the field of mainte- 
nance, airline operators cannot feel that 
they are working entirely without 
benefit of precedent. A great deal of 
progress has been made but there is yet 
much of value that can be learned from 
a study of methods evolved by the bus 
people. Although bus operation is the 
prior art and has some five or six years 
more, experience behind it, it is not im- 
possible, too, that the bus men might 
find it well to their advantage to visit 
some of the great overhaul and repair 
stations which the airlines have built 
up at such points as Chicago and Kansas 
City. Both groups need and should 
seek the benefits of industry co-opera- 
tion and of general free interchange of 
reports on new methods and vital sta- 


Radio Antennas and High Speed Ships 


O N 120-m.p.h. airplanes the radio 
antenna is not much of a problem, 
aerodynamically speaking. Within rea- 
sonable limits it is possible to erect 
masts and drape wires and insulators 
without any serious effect on the top 
speed of the ship. With cruising speeds 
jumping into the 150-200-m.p.h. range, 
however, the problem becomes much 
more serious and differences in speed 
with or without projecting antennas are 
easily measured. Practically every air- 
line now operating fast planes is exper- 
imenting with the problem. United Air 
Lines, for example, found that the 
speed of the Boeing 247 transport was 
raised by 4 m.p.h. simply by eliminat- 
ing the original mast and substituting 
a V-shaped antenna supported on three 
short horns mounted on top of the fu- 
selage. Two of the horns are located 
just above the rear cabin bulkhead ; the 
third is mounted just over the pilot's 
cockpit. A short lead-in wire connects 
the antenna with the radio apparatus 
in the nose of the ship. This takes care 
of two-way communication require- 
ments. A short vee antenna under the 
nose (supported on the pitot head brac- 
ket) is used for beacon reception. 

Several of the airlines are experi- 
menting with the trailing wire type of 
antenna. The old idea of paying out 
a wire with a weight on the end of it 
(so that it would dangle below the 
ship) has been abandoned in favor of 
an unweighted wire which trails di- 


rectly astern in the line of flight. Most 
designs contemplate passing the antenna 
through an insulated fair-lead in the 
tip of the tail cone of the ship. 

A number of interesting mechanical 
problems are involved in the design of 
remote controlled reels for paying out 
and hauling in the proper amounts of 
wire. It is obviously possible to adjust 
the transmitting frequency of the 
plane’s radio by using various predeter- 
mined lengths of aerial wire. What is 
needed is an automatic device which 
will pay out the correct amount under 
push-button control from the cockpit. 

As a matter of fact, the current trend 
seems to be in favor of forgetting about 
reels entirely and simply letting the 
antenna trail freely both in the air and 
on the ground. The attachment fittings 
in the tail cone are being designed to 
break at a tension in the neighborhood 
of 60 to 75 lb. to eliminate anv likeli- 
hood of damage in the remote event that 
the trailing wire fouls any object on the 
ground when the ship is moving. Since 
it is obviously impossible to conduct the 
ordinary checking of frequencies when 
ships are standing on the apron before 
scheduled departures with antennas 
trailing on the ground, dummy antennas 
have been developed in the form of com- 
pact condenser units which may be 
plugged into the fitting in place of the 
trailing wire. Such devices are quite 
satisfactory for very short-range testing, 
but are of no particular use for emer- 


gency transmission and reception after 
forced landing in remote locations. For 
such cases, however, a light (1J lb.) 
aluminum mast has been developed to 
be carried on board ship which may be 
inserted into the ground as a support 
for the free end of the trailing wire. 
With this arrangement emergency con- 
tacts may be maintained over relatively 
long distances. 

Another aspect of the problem in- 
volves the control of whipping of the 
wire trailing astern. Whipping has no 
noticeable aerodynamic effect, but it has 
a very serious mechanical effect upon 
the antenna itself. Even after rela- 
tively short flights, the continual re- 
versal of stresses near the end of the 
wire causes rapid strain hardening and 
consequent breakage. Phosphor bronze 
cables which are perfectly ductile to 
begin with, become brittle enough to 
snap off like a dry twig after flights of 
relatively short duration. 

The great increase in transmitting 
efficiency which accompanies the use of 
the trailing wire antenna is a sufficient 
reason for prolonged and continual re- 
search to solve the purely mechanical 
problems. In the very short antenna 
system now carried by many modern 
transports, it is impossible to realize 
more than 10 to 15 watts actual output 
from a 50-watt transmitter. With a 
trailing wire 70 to 75 ft. long, however, 
it is easily possible to put from 45 to 
50 watts into the antenna system. 
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Wright Field investigates the problem of propeller blade failures due to resonant vibration 


A Stmly ot 
Propeller 
Vibration 

By H. H. Couch 

First Lieutenant, Air Corps 





R EPEATED failures, both ill 
military and commercial serv- 
ice, of metal propellers built 
' from materials the endurance 
limits of which were well above the 
stresses computed for them under oper- 
ating conditions, caused the Material 
Division recently to inaugurate an in- 
tensive program of research into the 
problem with the hope of arriving at an 
explanation of the incongruity and thus 
be enabled to prevent future failures. 

This problem presented something of 
a puzzle. For example, aluminum alloy 
propellers had failed in which the en- 
durance limit at the point of failure had 


been 10,000 lb. per sq.in. and the com- 
puted operating stresses 4,000 lb. per 
sq.in. Hollow steel propellers, like- 
wise, with an endurance limit of 55,000 
lb. per sq.in. at the point of failure, had 
failed at computed stresses of 30,000 lb. 
per sq.in. Since the problem was clearly 
not one of simple stresses, it was de- 
termined to study the types of vibration 
possible in aircraft propellers to learn 
whether vibration was responsible for 
the failures. Although the research 
program is by no means completed, it 
has progressed to the point where pre- 
diction of failure has been accomplished 
by location of nodal or non-vibrating 


sections of the propeller blades and 
by determination of the resonant vibra- 
tion frequency of the propeller. 

The propeller can be considered as a 
tapered twisted beam made up of thin 
airfoil sections. The blade deflects 
easily about a neutral axis that is al- 
most parallel to the chord of the air- 
foil section and is very rigid about an 
axis at right angles to the neutral axis. 
For the excitation of vibration in the 
propellers tested, the assembly propeller 
was suspended in a pair of shock ab- 
sorber cords of such elasticity that a 
low natural frequency would result. A 
rotating eccentric weight driven by a 


smalt air motor was mounted on the 
front of the propeller hub so that the 
plane of rotation of the weight passed 
through the center line of the propeller 
blade. The speed of the air motor was 
gradually increased until violent vibra- 
tion resulted. 

Blade action under vibration 

The action of the propeller blades 
under the vibrating forces at various 
frequencies was found to be similar to 
the vibration of reeds. The tips 
showed a large amplitude, and certain 
stations or nodes on the blades were 
found to be practically stationary. The 
position of the nodes was found by shak- 
ing fine wood dust or sand on the blades. 
When a resonant vibration frequency 
was reached, practically all of the dust 
worked off the blades except at the sta- 
tionary nodal points where a narrow 
band of dust remained. The nodal 
points, or locations in their vicinity, are 
points of maximum stress in the blade 
under vibration and will be places at 
which the propeller will fail if the vi- 
bration stresses plus the normal stresses 
exceed the endurance limit of the ma- 
terial. That portion of the blade be- 
tween two nodes where there was great 
amplitude of vibration is referred to as 

A torsional type of vibration is pro- 
duced by mounting the rotating eccen- 
tric weight on the front of the hub so 
that the plane of the rotating weight is 
at right angles to the center line of the 
propeller blade. This type of vibration, 
which produces a dust line down the 
center of the face of the blade, is re- 
sponsible for no known propeller fail- 


weight is increased, resonant vibration 
frequencies will be produced which will 
have two nodes per blade, three nodes 
per blade, etc., but under all conditions 
the test for loop or node at the center 
line of the blade is determined by the 
electric light method. That the sand or 
wood dust works about some nodes in a 
clockwise direction and about others in 
i counter clockwise direction is ac- 
counted for by the twisting action of 
the blades at the nodes. 


failed in Bight, two failures w 
duced by the rotating eccentric 
with the propellers suspended in 
One failure was produced with 
node-per-blade type of vibration. Com- 
plete failure occurred after one hour 
and ten minutes of operating ; 
resonant frequency. The other failure 
was produced with a three-node-per- 
blade type of vibration. A pronounced 
crack developed after 25 min. of opera- 
tion; complete failure occurred after 
seven hr. 27 min. The failure was a 
duplicate of one which was produced Effect of blade angle 
after 110 hr. flying time. The two xhe va | ues of resonant frequencies 
fractures that occurred with the pro- cbangc w j t h the change at blade angle, 

peller suspended m a sling were located as shown in thc curves hercwith repro . 

just inside the node nearest thc tip. duced . designation “three-loop” 

In all, there were tound to be' three sign i fic s a type of vibration with three 

types of vibration possible in a pro- nodes per blade with a ]oop at the centel . 

peller: (a) with a loop at the center line o{ the prope n e r blade. The desig- 

Ime of thc propeller hub : (6) with a nation "three-node” signifies a type of 

node at the center line of the propeller vibration with three nodes per blade 

hub; (c) torsional type with node along with a node at ,h e center line of the 

propeller hub. Cases were found where 
the propeller si 


line of the propeller blade. 

In all types of vibration with a loop 
at the center line of the propeller hub 
both blade tips will move up and down 
at the same time, in an action similar 
to that of a bird flapping its wings. By 
connecting an electric lamp in series 
with a battery and holding the ends of 
the wire so that both blades make con- 
tact on the up stroke, the current will 
pass through the blade and light the 
lamp once during each cycle of vibration 
when the blades are on the upper half 
of the stroke. 

In all types of vibration with the node 
at the center line of the propeller hub, 
and one or more nodes per blade, one 
tip will move up while the other tip 
moves down. To test for a node at the 



gine test on the ground where the blade 
angle was low and the blade was not 
running at resonant frequency, whereas 
at the high angle used in flight the pro- 
pellers were running under resonant 
vibration frequency conditions and 
failures occurred. 

When the propeller is rotating on the 
engine the centrifugal force on the 
blades raises the resonant frequencies 
to some extent. For the single-node 
condition the increase is material ; for 
the two-nodc-pcr-blade condition, it is 
somewhat less; and for the three-node- 
per-blade condition, only slight. A 
study is being made to determine the 
exact amount that these resonant fre- 
quencies increase in flight due to the 
speed of rotation of the propeller. 

IS etc types should be studied 

With the information gathered 
through the tests to date, it would seem 
to be the better part of wisdom to study 
all blades of new or radical design for 
resonant frequencies before the final 
finishing cut is made on the blades. If 
the original design is found to have 
resonant vibration frequencies which 
will be excited by engine explosions 
within the flying range of engine speeds, 
alterations in the design can then be 
made to shift the resonant vibration 
outside the normal operating range. 

An Air Corps Information Circular 
containing a study of the vibration 
problem and a standard method of 
obtaining the resonant vibration fre- 
quencies has been furnished to the lead- 
ing manufacturers of metal propellers, 
and is being used at the present time in 
the production of new propellers. A 
study is also being made to determine 
the frequencies of propeller blades in 
service in the Air Corps. All those 
having resonant frequencies at cruising 
speed will be altered or replaced. 



Engine Failure at Take-off 

By Edmund T. Allen 


With the current trend decidedly in the direction of the twin-en- 
gined transport it is time for a review of the age-old question of what 
to do when an engine stops, particularly under the critical conditions 
of take-off. Mr. Allen, whose contributions are already well known 
to AVIATION readers, furnishes the answers based on theoretical con- 


siderations and 
niands the clos 


T HE RECENT simultaneous ap- 
pearance of several new twin- 
engined transport airplanes has 

basic grounds for the exclusive con- 
centration on the twin-engined type by 
leading American transport operators. 
Every new trend in design is usually 
supported by exaggerated enthusiasms 
and is resisted by bitter counter- 
enthusiasms. If the future holds a pros- 
pect of improved designs and develop- 
ment along a particular line, it is well 
worth while examining closely some of 
the claims to superiority on both sides. 

The passing of the tri-motor as a type 
has been repeatedly predicted on the 
ground that it is less efficient and less 
suitable for passenger transport than the 
bi-motor. This view, however, has not 
been universally accepted. The tri- 
motor designers find their principle 
argument in the question of safety in 


wide experience as a test pilot. His 
?st attention from engineers, but also, 
ticularly, from pilots. 


the event of a motor failure on take-off. 
The tri-motor, they argue, has, after en- 
gine failure, two motors remaining, or 
two-thirds of its total horsepower, to 
pull it out of its difficulty, while the 
bi-motor has only one-half its horse- 
power in this emergency. In examin- 
ing this argument, thc first point to be 
considered is the relative probability of 
engine failure on the two types of air- 
planes. On a purely statistical basis, 
the tri-motor is more likely to suffer en- 
gine failure in the ratio of at best, 3 to 
2. To begin with then, there is a 50 
per cent greater danger on take-off with 
the tri-motor than with the bi-motor. 
If we assume that an average figure for 
engine miles per engine failure is 300,- 
000 on regular transport operation and 
that take-offs occur on the average of 
every 200 miles, we should expect an en- 
gine failure during the initial mile after 
take-off once every 60.000,000 take-offs 


treatment de- 
and most par- 


per engine. This is not strictly ac- 
curate. however, because engine stress, 
usually thc criterion for engine failure, 
is much greater on take-off than in nor- 
mal cruising flight. If full rated power 
is used on take-off and 75 per cent 
power is used in cruising, we may as- 
sume that take-off induces ten times 
greater liability to engine failure than 
cruising, in which case our figure for 
engine failure per take-off would reduce 
to 6,000,000 per engine. This would 
give three million take-offs per engine 
failure on a bi-motor and two million on 
a tri-motor. Most engine failures on 
take-off are not, however, caused by 
over-straining the engine, but are due 
to some of the causes connected with 
initial running of the engines, such as 
faulty carburetion, which has not yet 
become stabilized at engine operating 
temperatures, faulty fuel system, or 
faulty lubrication. One transport line 
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found from their statistics that 90 per 
cent of their engine failures for a given 
period occurred within the first ten 
minutes of take-off. 

These statistics will hold for the bi- 
motor or the tri-motor airplane equally 
well, bearing in mind that the figures 
are per engine, not per airplane. It is 
in the consideration of the relative 
hazard of the two types after engine 
failures on take-off that we would ex- 
pect significant differences. 

In analyzing the problem for the pilot, 
the most important consideration is the 
exact position at which engine failure 
occurs during take-off. If it occurs 
during the initial part of the take-off 
run, the pilot will most certainly close 
the throttles and bring the airplane to a 
stop. There comes a time, however, 
during take-off when this is no longer 
possible because the length of the run- 
way does not permit landing straight 
ahead. On most American airports, 
one-half the length of the runway is 
considered the point beyond which it 
is impossible safely to attempt a land- 
ing in case of engine failure. The pilot 
must, at this point, attempt to continue 
flight on his remaining horsepower. 
That this is possible on all present-day 
tri-motors with one engine stopped is 
a fiction subscribed to by most tri-motor 
enthusiasts. Control at take-off speeds 
is sometimes the determining factor in 
such a performance. Sometimes it is 
simple lack of thrust horsepower avail- 
able at take-off speeds which spells dis- 

Take-off procedure 

There is a certain technique in mak- 
ing every take-off which always pro- 
vides the maximum safety at every point 
during the initial climbing period. Tak- 
ing into account the fact that the 
probability of engine failure is far 
greater on take-off than at any other 
like period of time during flying, the 
efficient pilot will utilize every precau- 
tion to see that the fuel system is prop- 
erly working before take-off, that car- 
buretion will be smoothly continuous 
during the sudden application of full 
engine load, and that the lubricating 
system will be given every chance to 
function perfectly. He will start from 
the extreme end of the runway. He 
will not use flaps because he desires to 
reduce drag to a minimum even at 
the expense of lift He will operate the 
engines during the initial part of the 
take-off run at, but not beyond, the en- 
gine manufacturer's recommended limi- 
tations. His object during the take-off 
will be to accelerate as rapidly as pos- 
sible up to the “air speed of best climb- 
ing rate on one engine.” (See the 
figure on page 181.) This point is his 
marginal critical take-off point beyond 
which it will be safe to continue climb- 
ing on one engine. It is desirable to 
accelerate slightly beyond the marginal 
air speed and up to the air speed of 


best climbing rate on both engines. 
After the point has been passed beyond 
which a landing straight ahead can no 
longer be made safely, the pilot will 
retract his landing gear at once. He 
will then climb at the speed of best 
climbing rate, decreasing his engine 
power as soon as he has retracted the 
landing gear and as soon as he is climb- 
ing at the proper airspeed. 

Dead engine technique 
When engine failure does occur on 
take-off the technique which will give 
a maximum safety potentiality is as 
follows: If the engine failure occurs on 
the initial part of the take-off run before 
best single-engine climbing airspeed is 
reached, or if in any case there is still 
plenty of good landing area directly 
ahead on the runway, the throttle should 
be closed and the flight discontinued. 
It is very easy to guide the entire take- 
off procedure from this point of view 
by means of the airspeed indicator; 
this should always be the criterion for 
deciding whether to continue take-off or 
to throttle the remaining engines. The 
airspeed indication is independent of the 
altitude of the take-off airport and so it 
will be a reliable guide at any altitude. 
If engine fails after the critical point is 
reached where discontinuance of take- 
off is no longer safe, the landing gear 
should be immediately retracted (if not 
already in) since, in any case, the land- 
ing gear will do more harm than good. 
Landing any modern transport on any 
rough terrain is probably safer with the 
wheels retracted than extended. 

The best control and best conserva- 
tion of engine power is secured after 
engine failure by flying straight ahead 
and nearly level laterally rather than by 
allowing the airplane to turn or bank 
with the unbalanced torque. A slight 
advantage in drag is obtainable by fly- 
ing with zero yaw rather than with 
zero bank. On most bi-motored air- 
planes, zero yaw would be obtained in 
a very slight (I to 3 deg.) side slip 
with the dead engine high. In any 
properly designed bi-motor airplane, it 
does not matter appreciably which en- 
gine has failed as far as the efficiency 
of continued flight is concerned. 
Climbing after take-off 
The question is frequently raised as to 
which of two alternate take-off pro- 
cedures is the safer: (I) to climb as 
rapidly as possible at a low airspeed in 
order to gain altitude for maneuvering 
in the event of engine failure or (2) to 
hold the ship very close to the ground 
until considerable excess speed is at- 
tained with which maximum climbing 
rate can be realized. There can cer- 
tainly be no point in accelerating to a 
higher airspeed than the airspeed of 
maximum climbing rate, but between 
these two alternatives there may be 
some question. Initial climbing at 
lower than optimum climbing airspeed 
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and initial holding close to the ground 
to pick up excess airspeed give two dif- 
ferent means of storing up energy 
useable in the moment after engine 
failure. In the first case, one stores 
potential energy of position or height 
which may be used in gliding flight; in 
the other case, kinetic energy of mo- 
mentum which may be used after engine 
failure in slight zooming or temporarily 
continuing level flight at lower altitude 
and at decreasing airspeed. There is a 
significant difference, however, in the 
amount of such energy available at any 
given instant after the wheels have left 
the ground. Work done between these 
instants is proportional to engine revo- 
lutions, which are higher in the case 
of picking up excess speed than in climb- 
ing at very low speed. Power available 
is greater in the former case. 

When one plots power-available and 
power-required against velocity one can 
readily see how inefficient is climb at 
lower than best climbing airspeed. (See 
the figure on page 181.) If one then 
adds to this chart a curve of power- 
required when in the ground-effect 
region, one can see how the excess 
power utilizable in climb varies as one 
pulls away from the ground effect. The 
transition from one to the other may be 
done in a manner which might seriously 
impair the safety of the climb. It may 
also be done in such a manner that the 
maximum excess energy is always avail- 
able for climbing. Translated into the 
terms which the pilot normally uses, 
take-off and climb are best accomplished 
by holding the airplane close to the 
ground until it reaches best climbing 
airspeed for the case of the ground- 
effect region. This will be slightly in 
excess of best climbing airspeed for 
normal flight. Thus, if engine failure 
occurs during the transition from 
ground-effect to normal flight, airspeed 
will drop in the proper manner. There 
is nothing to be gained (except pos- 
sibly from a distance-covering view- 
point) in climbing at any higher speed 
than optimum climbing airspeed, and 
there is definitely a loss in climbing at 
any lower airspeed. 

The difference between take-off with 
a single-engined airplane and with a 
multi-engined airplane here concerns 
the very fundamentals of intelligent 
multi-engined design. Take-off in a 
single-engined airplane is most safely 
accomplished in such a manner that, 
should engine failure occur after the 
critical point is passed, the airplane will 
have a maximum of potential energy of 
position from which to choose and 
glide safely to the best landing spot in 
the vicinity of the airport. The multi- 
engined airplane, on the contrary, is 
taken-off with the object of continuing 
flight on the remaining power should 
one engine fail. Its optimum condition 
then in the critical period is one which 
makes it most capable of continued 
climbing with the least possible power. 
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Thrust or brake horsepoicer? 

The difference between two-engined 
and three-engined airplanes with re- 
spect to optimum take-off technique is 
slight. With controllable propellers on 
the twin-engined airplane, the thrust 
horsepower is approximately the same 
in this emergency as the thrust horse- 
power available on the tri-motor with 
fixed pitch propellers. In comparing 
the tri-motor with the bi-motor it is 
necessary, however, to compare equal 
excellence of design in providing maxi- 
mum safety for emergencies. This is 
often overlooked in comparing obsolete 
tri-motors with scientifically designed 
bi-motors. Even the tri-motor en- 
thusiasts fall obliquely into this error 
in pointing to the "need of supercharged 
engines and controllable propellers" on 
the bi-motor in order to equal the tri- 
motor. While guarding against the 
error of comparing obsolete with cur- 
rent design, we must also guard against 
an equally erroneous tendency of giving 
the credit for bi-motored performance 
to the wrong factors and thus dispos- 
ing of excellence which, on a fairer 
view of the merits of the two, cannot be 
disposed of so easily. Certainly we 
cannot fairly compare a bi-motor hav- 
ing supercharged engines to a tri-motor 
without supercharged engines. Super- 
charged engines are a necessity on any 
modern transport in order to make use 
of the economies of high altitude cruis- 
ing after the manner made explicit in 
a scries of articles in Aviation as the 
Optimum Cruising Altitude concept. 
The comparison has occasionally been 
made of the bi-motor with controllable 
propellers to the tri-motor without con- 
trollables (to the detriment of the 
former), by showing that there is more 
horsepower available with the fixed 
pitch tri-motor whose one engine has 
failed than with the controllable-pitch 
bi-inotor in a similar emergency. If 
we examine this argument, we find that 
it is brake horsepower which has been 
considered and not thrust horsepower. 
It is only thrust horsepower which can 
assist the pilot in getting out of a pre- 
dicament like engine failure on take-off. 

The following table is illuminating in 
showing just what happens on take-off 
when one engine fails on the two types 
in question. The assumption was made 
that the controllable propellers are set 
for take-off at a pitch which will per- 
mit full power at the point during take- 
off run when the airplane has reached 
the critical region, one-half the length 
of the runway, and has accelerated up 
to its best climbing airspeed. This as- 
sumption is reasonable for all modern 
design. The further assumptions were 
made of 80 per cent propeller efficiency 
at full revolutions and 73 per cent pro- 
peller efficiency at 80 per cent power, 
and at the 93 J per cent of full revolu- 
tions available at climbing speed on a 
fixed pitch propeller. 
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The principal revelation comes in the 
last line of the table showing thrust 
horsepower available at the moment of 
engine failure. The controllable pro- 
peller installation on the bi-motor gives 
40 per cent with one remaining engine, 
while the tri-motor with fixed pitch 
gives only 39 per cent with its two re- 
maining engines. It has been argued 
by the tri-motor builders that it is neces- 
sary to have controllable propellers on 
the bi-motor in order to equal the fixed 
propeller tri-motor in this emergency. 
As an argument for carrying along an 
extra motor as over against equipping 
the airplane with controllable pro- 
pellers. the position is untenable on 
either a cost, maintenance, weight, or 
cruising speed basis. 

Controllable propellers necessary 

It should be pointed out perhaps that 
for ultra-modern airplane design of the 
wing and power-loadings required to 
achieve what is now possible in the 
way of efficiency and weight-speed per- 
formance, controllable propellers are a 
necessity for take-off, whether the air- 
plane is a bi-motor or a tri-motor. 

In the course of a study of take-off 
behavior with one engine going dead 
undertaken during the testing of a re- 
cent bi-motor transport, the airport at 
Winslow, Arizona, was selected as of- 
fering about the most severe conditions 
that could be found. It is 4.500 ft. 
above sea level, and the temperature is 
almost always above standard, so that 
the standard-density altitude at the time 


of the test was 5,100 ft. On the day of 
the test, there was a 4 m.p.h. wind, mak- 
ing it necessary to take-off up hill toward 
some cliffs, making a turn necessary 
soon after take-off. Lines were made 
with lime on the gravel runway at in- 
tervals of 1,800, 2,000 and 2,200 ft. from 
the start of the take-off run to guide the 
various operations necessary before cut- 
ting one engine. Multi-position, con- 
trollable propellers were not available, 
although they would have given better 
results than the two-position type be- 
cause of the possibility of reducing the 
great drag of the idling propeller by 
feathering it. The airplane was warmed 
up as usual, taxied to the end of the 
runway and the take-off begun. The 
take-off technique, determined upon 
from the above study, was followed 
with no attempt to get away from 
ground effect until the proper airspeed 
had been attained. At the 2,200-ft. 
marker, with the airplane not over 2 
ft. from the ground, one throttle was 
jerked completely closed, the landing 
gear was retracted, and the airplane 
was held at its best climbing airspeed 
while it climbed 1,000 ft. above the take- 
off point with full gross load aboard. 
The operating engine was not opened 
up beyond its rated power but was oper- 
ated throttled, — at 85 per cent power 
when the initial 1,000-fL climb was 
completed, and at 75 per cent during the 
major portion of the flight to Al- 
buquerque, 240 miles away. 

This take-off itself was undertaken 
with a view to testing the technique for 
achieving maximum safety in the event 
of engine failure, an ever present emer- 
gency at take-off. The mere fact that 
the airplane design is theoretically 
capable of continuing the take-off and 
climb on one engine is not sufficient. 
Mode of operation is quite as essential 
in this emergency as design efficiency. 
The capability of the airplane to accom- 
plish this feat would not guarantee 
safety if practical operation were at- 
tempted without a feeling on the part of 
the pilot for the optimum relationship 
of power-available and power-required 
under the constantly varying conditions 
of take-off. 


Floating hangar 


B ESIDES all the hangars and slip- 
ways which are used for housing 
and operating aircraft and which are 
designed by the officers of the Chinese 
Naval Air Establishment (see the article 
beginning on page 172 of this issue), 
is a steel floating hangar which is 
unique in the fact that it is the only 
one of its kind in the world was con- 
structed at the Kiangnan Dock and En- 
gineering Works in 1922. It was de- 
signed by Captains Barr and Wong on 
the principle of floating docks and was 
for use on the Yangtsze River. 


When it is desired to operate the 
seaplane, water is pumped into the flood- 
ing compartment and the hull is sunk 
to its low waterline; a flap door is then 
opened and the machine is water borne 
and hence can easily be taxied out. 
Sinking or floating of the hangar is ac- 
complished by means of a centrifugal 
pump which is driven by a kerosene 

Overall dimensions of the floating 
hangar are: length 70 ft 8 in., width 
35 ft. 4 in., and height 26 ft. 6 in. 
Its normal draft is 2 ft. 10 in. 
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Fixed-Bas<‘ Blue Eagle 

A GENTLEMAN who shall be nameless, as he 
shrinks from personal publicity, runs a small air- 
port and flying service in the outskirts of a thriving 
little city. His flying service, too, has thrived upon the 
whole. Its owner has always insisted that his funda- 
mental concern was to have good equipment and keep 
it in proper condition and to find competent personnel 
to operate it. He has maintained his self-respect and 
the respect of his community, and he has had a steady 
flow of business from young people (and their parents) 
bent on learning to fly, from citizens anxious to get 
somewhere in a hurry and unable to fit their itinerary 
to the regular airline schedules, from people finally 
smitten with the conviction that they ought to see what 
the earth looks like from overhead and willing to pay 
a couple of dollars for the privilege, and from those 
having need of a miscellany of other aeronautical serv- 
ices such as the making of photographs and the stag- 
ing of advertising stunts of various sorts. The oper- 
ator of the service, himself a pilot of long standing, 
has been enough of a business man to insist on knowing 
what it would cost him to do a job before he under- 
took it, and then on being paid at least enough to cover 
the cost. He falls far short of the millionaire class, 
but he has made a modest living out of aviation, he 
has a rating with his bank, and he has been full of 
hope for a steadily brightening future. 

But there is one cloud on his horizon. A few years 
ago another pilot acquired a much-used plane at little 
cost, rented a temporarily disused 30-acre pasture by 
a highway, and stuck up a wind-sock and a sign pro- 
claiming an airport. The newcomer was full of opti- 
mism, and empty of knowledge of accounting methods 
or of the organization of maintenance work on equip- 
ment. Quite arbitrarily, for no discoverable reason, 
he announced prices for hop flying and for instruction 
something below half those that had prevailed on the 
field already established. Since the money that came 
in had to be passed out again almost immediately for 
gas and oil and for the minimum living expenses of 
the pilot, maintenance was slighted and overhauls were 
postponed, and after about six months a crackup elimi- 
nated the airplane and closed down the operation. 

In the meantime the fellow with the long-established 


service suffered both directly and indirectly. He 
lost a substantial amount of business on prices that he 
refused to meet, for they were below any reasonably 
possible operating costs. He suffered a still larger in- 
direct loss from the lowered reputation that aviation 
came to enjoy in that community and from the alarm 
that his competitor's final crash aroused. The opera- 
tion of flying service, which had begun to be established 
in popular esteem as the responsible business of a 
responsible man, began to slip back by popular assign- 
ment into the category of half-baked carnival enter- 
prises unworthy of the serious notice of serious people. 

The effect of that experience was lived down in due 
course and the upgrade was resumed, but in another 
year or so another sanguine enthusiast came along and 
started up on his own account, and the cycle was re- 
peated. The operator that had spent the last six or 
eight years in trying to build a reputation, not only for 
himself but for the business of which he is a part, and 
to educate his possible customers into a willingness to 
pay for flying service what it is really worth and what 
it really costs is getting a little fed up with having to 
cope with all this transitory and unstable competition. 

nPHAT experience is the aggregate, in a somewhat 
simplified form, of essentially what a great many 
operators have suffered in the past few years. The 
essential circumstances are easy to recognize, and to 
parallel in almost any part of the country 1 . Until a 
year ago one could give the responsible and experienced 
operator nothing but sympathy and the assurance that 
in course of time quality of service would make itself 
felt and the public would learn to stand by the man 
on whom they had learned that they could rely, but 
now it is possible to offer something more tangible. 
We now have the National Industrial Recovery Act. 

It is for just such situations as we have described, 
for the control of irresponsible or unfair competition 
dependent upon price-cutting by operating at a loss or 
by clipping the quality of service, that the trade-prac- 
tice provisions of NRA codes exist. Today the flying 
service operators can go to Washington through any 
agency representing a substantial proportion of their 
number — as, for specific example, the newly formed In- 
dependent Aviation Operators of the United States — 
and lay down a schedule of proper minimum rates for 
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flying service and minimum service conditions and ask 
that it be accepted as the law of the land. They can 
do away, so easily that one can hardly believe it, with 
whatever practices they themselves regard as abuses. 
They can make misrepresentation and exaggeration il- 
legal. Stipulations can be made relative to the starting 
of new services in direct competition to those already 
existing, or services operating from fields notably in- 
ferior to other fields available and already in use in 
the same neighborhood. The chance of profit can be 
materially enlarged, and the general attitude of the 
leaders of business and finance towards local aircraft 
operations can be materially improved. It is only 
necessary for people in the business to decide that they 
want to make the effort, and to proclaim the fact to 
the leaders of their own organization. 

TVT OTHING could have been done without an organi- 
” zation. Numerous attempts have been made in 
the past to get fixed-base operators together under one 
flag or another, and all of them have collapsed. Now 
it appears that one is succeeding, and that in itself is 
the best possible evidence of general realization of a 
need for organized activity. We suggest to America's 
aircraft operators that the next important task of their 
group is the drafting of a code of trade practice, with 
all necessary discriminations and differentials between 
localities, between large cities and small, and between 
various types of operation and of airplanes, and there- 
after to submit it to the NRA and to press for the 
earliest possible approval and enforcement. 


Piloting, A Profession 

E VERYBODY whose experience goes back to the 
days of the War will recall that even at that early 
date the candidate for Air Service wings got under 
way with six weeks of ground school before he ever 
went near a flyable airplane. In that six weeks about 
three-quarters of the total time was consumed by mat- 
ters that a military pilot must know, but that are not 
piloting. Radio code practice, and bombing range 
periods, and the identification of matters of military 
interest from the air were the main occupations. 

The cadet that goes to Randolph Field or Pensacola 
in 1934 finds himself still more involved in studies that 
seem only incidentally aeronautical. Piloting technique 
appears from the very beginning as only a part of his 
job, and before he gets through his course and goes to 
a squadron it may seem like only a comparatively minor 
part. And as with military aviation, so to a progres- 
sively greater extent with commercial flying as well. 

TTHERE was a time in the beginning of air transport 
when a pilot’s only real responsibilities were to know 
how to handle the controls superlatively well and to 
know his route. Meteorology and other sciences might 


be recognized as useful, and a knowledge of the engi- 
neering of the airplane and the engine was always a 
help, but flying technique was first among the essentials 
and everything else was insignificant by comparison. 

Time has changed all that. The transport pilot of 
1934, to be really qualified for his job as it will develop 
over the next ten years, must have had the equivalent of 
a post-graduate technical education. It is not even 
enough for him to know instrument flying through fog 
and the use of radio and the interpretation of weather 
maps and signs. He has to understand the mechanism 
entrusted to him, the principles of its working, and the 
results of the tests that it has undergone to such an 
extent that he will be able not merely to use it safely in 
a routine fashion but to adapt his operation to changing 
circumstances so as to get the best possible results out 
of the equipment at every moment. The professional 
interests of an air line pilot as they stand today and as 
they are sure to develop in the near future call for a 
whole library of text-books, and there is going to be 
no place in the field for the man who thinks that pilot- 
ing is a “practical business” and who scorns the help 
that the books could bring. Nor will there be any place 
for anyone who ever falls into the error of supposing 
that his education has been completed and that he has 
fully mastered his art. The articles of Allen and 
Oswald on the determination of cruising conditions and 
those of Kirchner on schedule-making and schedule- 
keeping, all appearing in Aviation within the past few 
months, are typical of the sort of material on which the 
man that plans to keep up with progress must keep up 
to date. 

A IRPLANE pilots have been compared with everyone 
from taxicab drivers to captains of ocean liners. A 
great deal of nonsense has been talked about the im- 
pending lowering of the demands on the pilot and re- 
duction of his work to simple routine by "robot pilots” 
and the like. Comparisons and sweeping conclusions 
are always dangerous, but if a comparison is to be made 
it is plainly the captain of an ocean-going vessel that 
most nearly corresponds to the pilot of a transport 
liner. The man in the cockpit has less executive re- 
sponsibility than the man on the bridge, but his need for 
sound judgment is equally great and he has and almost 
inevitably will continue to have much more mechanical 
detail to take care of. He has to be not merely the 
commander of his ship, but to a large extent his own 
chief engineer, radio operator, and quartermaster. His 
complement of instruments approximates to and in 
some respects exceeds that of a 20,000-ton ship. 

Quite apart from his technical duties he shares with 
the liner captain the obligation to represent his company 
to its passengers. A passenger's impression of service 
is very largely an impression of the pilot and the way 
he goes about his work. He has the responsibility of a 
professional man and he ought to be in a position to 
look forward to a long and respected career of respon- 
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sible service, and to suitable economic protection for his 
later years at the end of his professional activity. Pilot- 
ing of transport planes is not merely the employment 
of a specialized skill, but rather the endless application 
of judgment and experience to the solution of problems 
endlessly new. It cannot be classed as "labor” as or- 
dinarily interpreted. If it were ever to fall into that 
category, or ever to find its compensation limited to 
the levels within which the wages of labor ordinarily 
lie, it would be a sad day for air transportation. We 
do not for a moment believe that anything of that sort 
will happen, but it would be equally serious if any pilot 
were to allow himself to relapse into contentment with 
himself and his work. Any pilot who began to think 
of himself simply as a man with a job would very soon, 
under the inexorable pressure of progress, find himself 
a man without one. 


Research to the Fore 


A BOUT THIS TIME each year the aircraft in- 
dustry prepares to move in in force on Langley 
Field and the laboratories of the N.A.C.A. This 
springtime visit has become an annual habit, and out of 
the annual attendance of 200 or 300 at the N.A.C.A. 
field day the majority are veterans who have acquired 
the habit so thoroughly that they never think of miss- 
ing the trip. In the last two or three years those old- 
timers have been sensing a change in the atmosphere 
of the meeting, for an interest in the detail of research 
equipment, method, and results that was once concen- 
trated among scientists has spread to every group in 
the aircraft industry. The representatives of the 
builders of aircraft for the military market attend in 
steadily growing numbers, and the manufacturers of 
light commercial craft and the operators of airlines, 
though they came comparatively late to the roster of 
the meeting, arc finally beginning to play a part. 


ALL THIS is quite a compliment to the National 
•^•Advisory Committee, but it is much more than 
that, — it is evidence of a new appreciation of the vital 
importance of the scientific fundamentals of aircraft 
design. Research has ceased to be the servant of aero- 
nautical development, and has become its guide. One 
need not go to the very remote past to find that re- 
search, like God and the doctor in the ancient jingle, 
was valued by the man of strictly practical interests 
principally in time of trouble, when he had run into 
an unexpected obstacle and needed to have it removed 
in a hurry. Now he has learned not only to avoid the 
obstacle by a sufficiently intense preliminary study, but 
to make certain that he is really getting the best possible 
result from his product, and not merely a passably 
good one, by trying out the whole range of possible 
alternatives under laboratory conditions. On a modern 
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high-speed transport the difference between a wing- 
fuselage fillet casually faired in to look about right 
and one determined as the ideal through a long series 
of studies in the wind tunnel may be 3 m.p.h. in 
maximum speed. On a 12-passenger twin-engined 
transport that means a saving of about $2,500 a year 
in operating cost on a single plane. On an order for 
twenty such planes, the saving in a single year would 
be enough to pay the cost of building and equipping 
a first-class wind tunnel in which to do the work. That 
fact has made itself felt, and whereas no more than 
four or five years ago it was rather an extraordinary 
thing to have any extensive wind-tunnel testing done 
before building a new ship it has now become the 
general rule. Not only the wind tunnel, but the sea- 
plane channel as well, has become an accepted and an 
almost necessary instrument of the designer in his pre- 
liminary planning of a new type. 

AVIATION has suffered at times from a delusive 
belief, which one may still encounter here and 
there, that research and analysis in airplane design are 
futile frills and that what is needed is to have a good 
practical man with an extended experience as a pilot 
and a good eye for line draw a picture of the new 
airplane and build it accordingly. There was a time 
when that went so far that the very making of en- 
gineering drawings for an experimental machine was 
considered to fall under the head of "frills,” and one 
pioneer builder used to boast that “he could start in 
the middle and work outwards and not decide what any- 
thing on the plane was going to be like until he came 
to it.” That certainly is one way of doing it, but not 
the best way. How far it is from being the best be- 
comes apparent when the practical man scornful of 
theory and of research has done his best and when 
another designer unhampered by any such scorn, but 
possessed of wind tunnels and believing their results, 
takes the same set of specifications and produces a 
machine to be put into the competition. The airplane 
built by inspiration and by seasoned judgment is prone 
to look extremely foolish, under those conditions, as 
against the ship in which judgment is backed by careful 
application of science and of laboratory technique. 

Already it is true that a majority of America’s fore- 
most airplane builders either have wind tunnels of 
their own or have access to the tunnels of neighboring 
universities. We predict that within another three or 
four years the company that fails to own and operate 
its own tunnefwill be quite out of the running, and that 
an aerodynamic section attached to every engineering 
staff, with its personnel concerning themselves exclu- 
sively with aerodynamic research and with the analysis 
of aerodynamic problems handed over to them by the 
designers, will be no questionable extravagance but 
quite as much of a necessity as the stress analysis group 
is today. The compass points that way, and the wise 
management will make its plans accordingly. 
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NEWS OF 


THE MONTH 


Army surrenders mail 

T HE problematical air mail situation 
reached a temporary settlement on 
May 3 when Postmaster General Far- 
ley awarded three-month contracts to 
the lowest bidders on fifteen of the 
routes advertised on March 30 and April 
6 respectively (for list of bidders and 
their- bids, see Aviation, May, page 
138). Former mail carriers awarded 
contracts were United Air Lines ; 
TWA, Inc.; Eastern Air Lines; Gen- 
eral Air Lines (Western Air Express) ; 
American Airlines. Newcomers to the 
mail fold comprised Pacific Seaboard 
Airlines, Wyoming Air Service, Cen- 
tral Airlines, Long and Harmon. Bids 
from two heretofore independent oper- 
ators, Hanford Tri State Air Lines, 
Braniff Airways, and one independent, 
Alfred Frank, were held in abeyance 
pending receipt of further information 
concerning their qualifications. A few 
days later, Braniff and Frank received 
contracts for the Chicago-Fort Worth, 
and the Salt Lake City-Great Falls, 
Mont., routes respectively, and on May 
15 Hanford Tri-State was awarded the 
Chicago-Pembina, N. D., run. Thrown 
out were bids from Kohler Aviation 
Corporation, Northern Air Transport, 
Inc., and Syra Aviation Corporation 
for various reasons. Kohler had never 
held a contract with the Post Office De- 
partment but had operated under a sub- 
contract from Northwest Airways for 
the Detroit-Milwaukee route. Conse- 

barred from rebidding. For reasons 
still somewhat obscure, Kohler adopted 
as vice-president R. W. Robbins 
(TWA), persona non grata to the 
administration because he participated 
in the May, 1930, conf ” " 
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.lipment, the illegal form 
bid, and failure to include reports of 
its financial responsibility. Ten days 
later the contract for this route was 
awarded to Northwest Air Lines, a 
former mail contractor and high bid- 
der on the route. The bid of Syra 
Aviation Corporation on the route from 
Boston to Fort Worth was rejected be- 
cause the Post Office Department 
wanted to rearrange the route from 
Fort Worth to the East. 

When the contracts were awarded, 
Mr. Farley announced that bids on ten 
new routes would be sought immedi- 
itely and would be opened on May 25. 
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the Boston-Fort Worth route, now split 
into three segments. Two segments were 
advertised as new routes — the first from 
Boston to Cleveland by way of Albany 
and Buffalo, and the second from Cleve- 
land to Nashville via Columbus and 
Louisville. The third segment became 
part of an entirely new run from Dal- 
las to Washington by way of Nashville. 
An alternate route over the same terri- 
tory, terminating at Newark, was like- 
wise advertised. 

The competition for the new con- 
tracts was considerably hotter than the 
bidding had been heretofore. There 

bidders for the Cleveland-Nashville run, 
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eight on the route between 
and St. Petersburg, Fla., and six on 
the Billings-Cheyenne and New Or- 
leans-Houston routes, respectively. Many 
of the would-be contractors were dark 
horses, introducing names previously 
ansport. Most startling 


le froi 


s, offer- 


ing the all-time U 
plane-mile for the Chicago-Fort Worth 
run. Its closest competitor was Braniff 
Air Lines, bidding 17-J. cents. On the 
route between Newark and Fort Worth, 

against Braniff’s 33J cents; and on the 
alternate route from Washington to 
Fort Worth, American Airlines bid 
394 cents, Braniff 344 cents. Lowest 
bidder on the Cleveland-Nashville route 
was Braniff Air Lines with 145 cents. 
On the Daytona-St. Petersburg run, 
Franklin & Baker had low place with 
17 cents. E. T. Vance and Wyoming 
Air Services almost tied for low place 
on the Billings-Cheyenne run bidding 
28.9 cents and 28.5 cents respectively. 
Robertson Airplane Service (16.7 
cents) and Wedell-Williams (17.5 


its) « 


w for New 


bid for l 




eans-Hous- 


n-Burlington 

route, tnat of National Airways, offer- 
ing 29J cents. Braniff was again low 
bidder for service between Boston and 
Cleveland with 244 cents, and once more 
on the Washington-Chicago route at 
29 cents. Other low bidders were Var- 
ney Speed Lines (24 cents) for the 
Pueblo- El Paso route; Hanford 
Tri-State (18.9 cents) between St. Paul 
and Kansas City; Pennsylvania Air 
Lines (38.9 cents) from Detroit to Mil- 
waukee; Delta Aviation Corp. (24.8 
cents) for the Charleston-Fort Worth 
route. Save for American Airlines no 


at $7,700,200 ($14,000,000 was appro- 
priated for the present fiscal year). 
The average pay per mile will be 27.9 
cents as compared with the previous 


The new air mail map as conceived 
by the Post Office Department will 
cover 28,548 miles, an increase of 3,300 
miles over the mileage flown before 
cancellation. Four additional states, 21 
additional cities will be served. But 
because of curtailed schedules the daily 
trip mileage will amount to only 78,198 
miles as against 97,076 miles flown 
daily under the pre-cancellation system. 
(See map for comparison of routes 
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flown under old and new contracts.) 

The Army Air Corps wound up its 
mail operations with great eclat. Using 
new Martin bombers and Curtiss A-12 
attack planes, army fliers relayed a 
mail load across the continent at an 
average speed of 191 m.p.h., including 
stops. The mail arrived in Newark 
fourteen hours, eight minutes after leav- 
ing San Francisco, which the Army 
considered a record for the distance of 
2,718 miles. 

Private companies took up where they 
had left off as the Army removed bag- 
gage and equipment from zone head- 
quarters and prepared to return to its 
regular job. First of the former con- 
tractors to resume mail carrying was 
United Air Lines on May 8 over its 
northern transcontinental and Pacific 
Coast routes. Renewing their mail 
service as dramatically as they had 
terminated it on Feb. 19 with the 13- 
hour flight across the continent in the 
Douglas transport, TWA delivered its 
first mail load to Newark from Los An- 
geles in the new record time of eleven 
hours, 31 minutes. Jack Frye, vice- 
president of TWA, made the flight in a 
Northrop Gamma mail plane equipped 
with a 700-hp. Wright Cyclone engine. 

Meanwhile, the Senate and the House 


appointed conferees to iron out the dif- 
ferences between the McKellar-Black 
Air Mail and the Mead Bill (passed by 
the House on May 10). They agreed, 
on May 22, on a bill placing air mail 
rates under the supervision of the Inter- 
state Ccmmerce Commission, and pro- 
viding that temporary contracts already 
let and those to be awarded may be ex- 
tended for nine months. This will pre- 
sumably carry the temporary contracts 
into the period of ICC control, obviat- 
ing any further necessity for competi- 
tive bidding. The measure, which was 
sent back to the House for acceptance, 
also provides for an aviation policy 
commission of five members to be ap- 
pointed by the President and instructed 
to report to Congress not later than 
Feb. 1, 1935. The conference report 
on the compromise bill was approved by 
the House on May 29. 

Transport on the up-antl-up 

United Air Lines carried 26,324 pas- 
sengers during the first three months 
of 1934, thereby registering a 77 per 
cent increase over the same period of 
last year. Air express business in- 
creased as well, resulting in volume 
gains during March and April of 75 


to 160 per cent over the amount car- 
ried during the corresponding months 
of 1933. To accommodate the in- 
creased traffic, United expanded pas- 
senger-express schedules, operated in 
addition to the mail-passenger services 
designated by the Post Office Depart- 
ment on the New York-San Francisco, 
Salt Lake City-Seattlc, Seattle-San 
Diego runs. On June 1, thirteen 
round trips a day were scheduled on 
the Chicago-New York route to main- 
tain the frequency established last sum- 
mer. In addition to the routes on 
which it operates mail schedules, United 
will continue operation of passenger-ex- 
press service between Cleveland and 
Philadelphia, and between Seattle and 
Spokane. 

Eastern Air Lines will do 60 per 
cent of its flying at night under its 
enlarged schedules, and for the first 
time passengers as well as mail and ex- 
press will be included on the overnight 
trip to Miami from New York. By di- 
rect connections with Pan American 
planes, it is now possible to reach any 
Cuban port within 24 hours after leav- 
ing New York. Formerly only day- 
light schedules were available to Miami 
and passengers en route to Latin 
America spent the night in Florida. 
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Another run to Miami, carrying mail 
and express but no passengers will be 
made during the day. There will be 
one round trip daily to Atlanta, to be 
flown at night, and seven round trips 
daily to Washington, both day and 

Extending its services in the East, 
American Airlines placed tri-motored 
Stinsons on a new route between New- 
ark and Springfield, Massachusetts, with 
stops at Hartford. The run is covered 
in an hour and a quarter flying time. 
Elmira, N. Y., is a new stop on an 
additional daily schedule between New- 
ark and Detroit with Ford transports. 

pleted at the Scranton, Pa., airport 
regular stops at that city will be in- 
cluded. The 90-minute non-stop Bos- 
ton-New York service inaugurated last 
March with new fifteen passenger Con- 
dors was increased to five round trips 
daily on May 15. Hartford will be 
served with three daily schedules from 
New York, and one Boston-Hartford 
schedule in each direction. 

The Boston-Maine-Central Vermont 
Airways are experimenting with addi- 
tional passenger service between Bos- 
ton and Burlington, Vt., including stops 
at Manchester and Concord, N. If., and 
at White River Junction, Montpelier, 
and Barre, Vt. One of the two daily 
trips is extended through in each direc- 
. tion to Montreal, Canada. 

A report from the Department of 
Commerce indicated a sharp drop in 
passenger traffic immediately after can- 
cellation and reduction of total mileage 
by about one-third of that flown before. 
Passenger-miles in March were still 6 
per cent above those of the correspond- 
ing month in 1933 and gaining rapidly. 
War machines for V, S. 

The initial step in the Army Air 
Corps three-year 1,000 plane program 
was taken on May 9 by Assistant Sec- 
retary of War Woodring when he is- 
sued invitations for competitive bids on 
80 bombers, bought with PWA funds. 
Minimum specifications for the new 
bombers require twin-engine ships 
capable of flying 200 m.p.h. with a full 
load, a service ceiling of 20,000 ft., 
and a range of about 1,000 miles. Later, 
requests were sent out for 90 attack 
planes. Thirty will be paid for with 
the remainder of PWA's $7,500,000, 
the other 60 with appropriations for 
1935. The planes must have a top 
speed of 200 m.p.h., 15,000 ft. service 
ceiling, and 1,000-mile range. A speed 
of 250 m.p.h. was indicated as desirable 
in the specifications for both types. 
Design for spending 

The voluminous report presented to 
the House by the Rogers sub-commit- 
tee investigating procurement followed 
the anticipated course (Aviation, May. 
page 156) by assailing the command of 
the Air Corps and the procurement 


policies developed over the past few 
years which had heretofore been gen- 
erally accepted as fully supported by 
law and as virtually necessary to the 
procurement of the best possible air- 
craft. The Rogers committee asserted 
a finding that Assistant Secretary of 
War Woodring “fully complied with 
the spirit and letter of the Air Corps 
Act of 1926 [which requires competitive 
bidding for purchases of planes in 
quantity]." On the other hand the 
committee found that Major General 
Foulois, Chief of the Air Corps, and 
Brig.-Gen. Henry C. Pratt, Chief of 
the Material Division at Wright Field, 
by attempting to purchase planes by ne- 
gotiation, “acted in clear violation of 

In discussing the original bids for 
the specifications for the planes to be 
purchased with PWA’s $7,500,000, the 
report stated: “General Foulois testi- 
fied that in spending this money he de- 
sired planes of each type having the 
largest proven accomplishments and 
therefore specified types that he had 
every reason to believe would have a 
cruising radius of a certain amount, a 
speed of a certain amount, and other 
accomplishments. He then testified that 
before the bids were invited a change 
was made by the Assistant Secretary of 

War. 

"In contrast to the testimony of Gen- 
eral Foulois, Mr. Woodring testified 
that he had always accepted the recom- 
mendations of the Air Corps as to the 
nature of the craft desired, specifica- 
tions, and performance requirements. 

"Mr. Woodring learned that the Air 
Corps had definitely decided to spend 
this money by negotiation and that it 
had already picked out the companies 
from whom it intended to purchase the 
attack, pursuit and bombardment 
planes, The Northrop Corporation, the 
Boeing Airplane Company, the Glenn 
L. Martin Company. 

“Mr. Woodring definitely told Gen- 
eral Foulois and General Pratt that he 
would not permit the spending of $7,- 
500,000 by negotiated purchases, but 
would insist on the clear intent of the 


law and have such purchases made by 
competitive bidding." 

Though there had been some talk 
about interference on the part of the 
General Staff in the Air Corps pro- 
gram, the committee found from the 
testimony of General MacArtliur, Chief 
of Staff, that the General Staff had 
specified only the types of airplanes to 
be purchased, had not intervened in the 
matter of models nor specifications. 

In addition to the testimony of the 
principals involved in the dispute, the 
report includes the text of the Army 
Judge Advocate General’s memorandum 
on aircraft purchases, extracts from the 
Navy Judge Advocate’s opinion, and a 
review by the Comptroller General. 

In a public statement General Foulois 
denied the implications of the press that 
the Air Corps officers drew up the cir- 
culars for new airplanes in a manner 
known to them to be illegal. In his de- 
fense he stated that he had followed 
exactly the same procedure that he and 
his predecessors had followed over a 
number of years and that had heretofore 
been approved by higher authority, that 
when Mr. Woodring decided upon a 
change in the method of procurement 
the Air Corps personnel concerned were 
completely loyal and co-operative, and 
finally, that prior to the issuance of pro- 
posals for bids, they were first approved 
by a representative of the Judge Advo- 
cate General, who was called in to as- 
sist in preparing them by the office of 
the Assistant Secretary of War. 

The subcommittee promised shortly 
to make a further report with specific 


ters dealing with national defense, in- 
cluding alleged profiteering in aircraft 
sales to the War Department. 

Gains for Pan-American 
Pan American Airways System, Inc., 
realized improved earnings and a sub- 
stantially improved financial condition 
for 1933 over 1932, according to its an- 
nual report to stockholders. Net income 
for 1933 was $898,488 after deprecia- 
tion, amortization, provision for all 
taxes and other charges. This was 
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equivalent to $1.42 a share on 631,640 
shares of capital stock outstanding, and 
compared with $1.36 per share of 512,- 
581 capital shares in 1932. (The ad- 
ditional shares represented the exercis- 
ing of option warrants which matured 
in the year.) During the year the net 
consolidated earned surplus of the com- 
pany rose from $188,328 to $721,779, 
after deduction of $284,983 of reserves 
for self-insured risks. Current assets 
on Dec. 31 were $2,117,976 and cur- 
rent liabilities were $669,888 leaving net 
working capital of $1,448,088. This 
compared with working capital of $1,- 
366,000 a year earlier when current 
assets were $1,763,475 and current lia- 
bilities, $396,682. In the auditors’ state- 
ment it is reported that cash to the 
amount of $72,983 held by the corpora- 
tion in December, 1933, in connection 
with the management stock purchase 
plan of the company is not included in 
the consolidated statement. 

President Juan T. Trippe stated in 
his message to stockholders that for the 
first time in four years, America's for- 
eign commerce was on the up-grade, as 
evidenced by the record marks estab- 
lished by Pan American. Passenger 
traffic was up 40 per cent, express vol- 
ume up 80 per cent over 1932. 

Pilots’ I cage scale 

A solution was offered for the com- 
plicated pilots’ wage tangle (Aviation, 
December, page 382) deliberated since 
last September by the National Labor 
Board, in its decision made public on 
May 10. Attempting to provide for a 
basis of payment which would dis- 
tribute equally among operators and 
pilots the benefits and burdens accruing 
from present and future technological 
improvements in transport equipment, 
the Board recommended a combination 
of the hourly basis of payment supported 
by operators and the mileage basis of 
payment demanded by the Air Line 
Pilots Association. Specifically, the 
Board recommended that pilots be paid 
the base rate ($1,600 per year with an 
increase of $200 for each year of serv- 
ice) plus an hourly rate of $4 for speeds 
under 125 m.p.h. An additional 20 
cents per mile would be paid for each 
15 m.p.h. speed increase up to $5 (200 
m.p.h. and over). For night flying the 
rate would be raised to $6 for speed 
under 125 m.p.h. with an additional 30 
cents for each 15 m.p.h. increase. (The 
rates placed in effect by operators of 
the major air lines in October, 1933, 
provide this same rate of payment for 
day flying, and add $2 per hour flat for 
night flying. 

In addition to the hourly payments, 
the Board further recommended that 
premiums be paid proportional to the 
number of miles flown by a pilot 
monthly. He would receive 2 cents per 
mile for all miles per hour flown at 
more than 100 m.p.h. at monthly mile- 
ages of under 10,000 miles. If a, pilot 


flew over 10,000 miles and less than 
12,000 miles during a month he would 
receive 1^ cents per mile. For flying 
more than 12,000 miles during the 
month he would be paid at the rate of 
1 cent per mile, assuming always that 
his cruising speed exceeded 100 m.p.h. 

The Board set 85 hours of flying per 
month as the maximum that could be 
flown without impairing a pilot’s ef- 
ficiency, but offered no maximum for 
monthly mileage, explaining that “ex- 
perience has not crystallized sufficiently 
to make an estimate on that point." 

The last two provisions of the pro- 
jected plan stated that the differentials 
existing on Oct. 1 for co-pilots and for 
flying over hazardous terrain would be 
maintained, and that the new basis of 
payment would be in force for one year. 

Assuming that a pilot flew 12,000 
miles in one month, the Board's scheme 
of payment, which allows additional pay 
for mileage flown at speeds beyond 100 
m.p.h., would net him a monthly income 
ranging from $776 at 100 m.p.h. to 
$620 at 200 m.p.h. According to the 
companies’ scale also the pilot’s in- 
come decreases, but at a greater rate. 
For example, a pilot flying 12,000 miles 
during a month would earn $776 if his 
plane had a cruising speed of 100 
m.p.h. and only $536 if the cruising 
speed were 200 m.p.h. On the basis of 
the Air Line Pilots Association's de- 
mands the monthly pay would remain 
constant for the same mileage regard- 
less of speed. 

D. of C. seeks easier-flying ships 

The Department of Commerce has 
issued invitations to bid on the manu- 
facture of 25 airplanes to meet specifi- 
cations of quite unprecedented type. To 
be bought for the general use of the De- 
partment, they must have a minimum 
speed of 35 m.p.h., a maximum of 110 
m.p.h., take off over a 35-ft. obstacle in 

800 ft., seat two passengers side by 
side, and possess some rather excep- 
tional landing qualities, including an 
ability to make safe landings either 
by stalling at a considerable altitude 
and settling into the ground without 
flattening the path at all or by coming 
in at high speed and immediately ap- 
plying brakes without bad result. The 
engine must not be over 100 hp. Fuse- 
lages must be all metal. Bids will be 
opened July 25. ( Fuller details in Avi- 
ation next month.) 

Netv Federal airways 

Powerful beacons are illuminating the 
1 10-mile airway between Louisville and 
Indianapolis, and the route between 
Omaha, Neb., and Davenport, Iowa, 
thanks to the good work of the Aero- 
nautics Branch and PWA funds (Avia- 
tion, November, page 354). Rex Mar- 
tin, Assistant Director of Aeronautics 
also called for bids for construction of a 
new lighted airway betwen Galveston 
and Waco. Tex. By the relocation of 


AVIATION 

June, 1934 

tights and intermediate landing fields 
a straight-line airway is being estab- 
lished betwen Omaha and Chicago. 
When completed, the airway will go di- 
rectly east from Omaha connecting with 
the Kansas City-Chicago route, thereby 
making the lights conform to the radio 
range beacon course and providing a 
shorter route between Omaha, Des 
Moines and Chicago. An outlet to the 
southern transcontinental airway and 
another outlet to the north will be af- 
forded Galveston and Houston with the 
establishment of the lighted airway to 
Waco. It will be 200 miles in length 
with two lighted intermediate fields in 
addition to rotating beacon lights at 15- 
mtle intervals. 

Other important activities of the Air 
Navigation Division of the Aeronautics 
Branch include the establishment of a 
maintenance control system which will 
place the operation of the Federal Air- 
ways on a strictly business basis and 
afford the Commerce Department a re- 
liable check on the cost and efficiency of 
operations and equipment. 

American planes abroad 

The Bellanca Aircraft Corporation of 
New Castle, Delaware is working on a 
$300,000 export order. The planes under 
construction are a military version of 
the Bellanca Airbus, 12-passenger trans- 

A Fairchild 22 (open cockpit mono- 
plane powered with 145 hp. Warner) 
was ordered by the Colombian govern- 
ment for training military fliers. 

Nineteen orders for Electras (amount- 
ing to more than $785,000) have been 
received to date by Lockheed Aircraft 
Corporation. Six of these were sent in 
by Anthony H. G. Fokker, international 
aircraft distributor. Fokker originally 
purchased one Electra for demonstra- 
tion purposes and increased the order 
when performance test showed that the 
221 m.p.h. multi-engine transport would 
substantially cut the time schedules on 
European airlines. As a result of new 
contracts the Lockheed company is ex- 
panding plant facilities and increasing 
its staff of employees. 

The Northrop Delta now in service 
on the Swedish airline A.B. Aerotrans- 
port recently flew from Stockholm to 
Paris in four hours, 40 minutes, a rec- 
ord for the 1,000-mile trip. 

Latest European company to acquire 
American equipment is Swissair, pur- 
chaser of two Douglas transports. 
Sikorsky climbs 

The Sikorsky S-42 carried off two in- 
ternational altitude records on May 17 
by climbing to 21,800 ft. with a load of 
more than 11,000 lb. The flight bet- 
tered by 5,800 ft. the previous record es- 
tablished by Pilot Sergievsky in the 
Sikorsky with a 16.500 lb. payload on 
April 26. The former international 
record for the category, held by Ger- 
many since 1929, was only 6,561 ft. 
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Flying Services and Flying Schools 


• Four scholarships for courses at the 
Boeing School of Aeronautics were an- 
nounced by the award committee of the 
fifth annual W. E. Boeing Scholarship 
Contest. First prize (representing a 
complete Master Pilot Course — tuition 
value $5,200) went to D. W. Finlay, 
Oregon State College. The other 
awards were won by R. H. Schwarz, 
Oregon State College, F. S. Doyle, 
Massachusetts Institute of Technology, 
M. W. Hcddon, Bethany College, West 
Virginia. They will have their choice 
of the Master Pilot Ground Course, or 
an intensive Master Mechanic Course. 
Second award winner receives twenty 
hours of flying in addition. The com- 
mittee making the decisions, which are 
based on essays submitted by under- 
graduates of colleges and universities 
throughout the United States and 
Canada, was composed of Doctor Bald- 
win M. Woods, head of the Mechanical 
Engineering Department, University of 
California; William B. Stout, president 
of Stout Engineering Laboratories; and 
Charles N. Monteith, vice-president and 
chief engineer of the Boeing Airplane 
Company. 

• In an effort to stimulate interest 
in the county's need for a good air ter- 
minal, the Westchester Air Pilots' Asso- 
ciation put on a spectacular air show on 
May 20 at Arinonk, N. Y. The program 
included examples of military aerobatics 
and formation flying by the National 
Guard stationed at Miller Field, as well 
as stunting by the ubiquitous A! Wil- 
liams. William Rausch, Jr., of White 
Plains, president of the Association, fly- 
ing a Gee Bee sportster, and Edwin 
Jones, manager of the airport, staged 
a "dog fight.” 

• Most modern of college endowments 
is the gift of an airport to Kenyon Col- 
lege at Gambier, Ohio. Kenyon's good 
angel was Alumnus Wilbur L. Cum- 


mings oi New York, who also provided 
a hangar and two training planes to be 
used in an aviation course offered by 
the college. At the formal dedication of 
Gambier Field on April 21, Governor 
George White of Ohio, Director oi 
Aeronautics Vidal, and David S. Ingalls, 
of the N.A.A. were among the speakers. 

• Guaranteeing overnight delivery of 
airplane parts throughout the southeast- 
ern states, the Montgomery School of 
Aeronautics, Montgomery Airport, Ala- 
bama has opened a new supply shop 
stocked with all materials used in plane 
overhaul. The Montgomery school is 
Fairchild's representative in the south- 


• New Englanders, participants and 
spectators, were highly pleased with the 
amateur pilots’ meet at the Boston Met- 
ropolitan Airport at Norwood, Mass., 
on May 13. W. Sherburne Eaton, vice- 
president of the airport, was chairman 
of the race committee. Honors in the 

Boston, flying a Bull Pup monoplane, 
while Capt. A! Williams in his flaming 
Gulihawk shared applause with Mr. and 
Mrs. Theodore W. Kenyon of Waban 
for stunting. Bcekman Fairbanks was 
awarded second place for his flying in a 
Fairchild monoplane. E. W. Wiggins, 
head oi the E. W. Wiggins Airways, 

meets arc being planned for New Eng- 
land airports in the near future. The 
college flying clubs in the East are dis- 
cussing the possibility of competing a* 
Norwood; Hartford's Interstate Air- 
ways plan a meet for June 24 a 
Brainard Field; Victor Kahili, of the 
Forest City Flying Club of Portland, 
is organizing a committee to stage a 
meet in Scarboro, Me. 

• \V. 13. Kinner, president oi the Se- 
curity National Aircraft Corporation of 


Downey, Cal., announces two addi- 
tional distributorships for the Security 
Airstcr, the new folding-wing 100 hp. 
sport plane. James Lund, veteran air- 
craft dealer in the United States and 
Mexico, and Art Whitaker, general 
manager of Northwest Aircraft, Inc,, 
Portland, Ore., are to serve the North- 
west territory. 

• The Ryan School of Aeronautics, 
San Diego, Cal., reporting for the first 
four months of 1934 one of the largest 
enrollments in its history, recently 
graduated fourteen students. Torsten 
V. Scheutz, young Swedish flier, is en- 
rolled for the transport course, and is 
giving special attention to blind and 
night-flying and aerobatics. Immedi- 
ately after receiving his license Schcutz 
plans to return to Sweden for military 


• More than 150 students have regis- 
tered in the aviation ground school for 
factory and office employees of the 
Bcndix Aviation Corporation at South 
Bend, Ind. The school is conducted 
under the direction of H. S. Cole, also 
director of the Bcndix Service School. 
Local aviators and aeronautical ex- 
perts contribute their services as lec- 
turers, and the text books used are the 
same as those at the School of Military 
Aeronautics at Wright Field. 

• Championship races under the di- 
rection of the newly-formed Northwest 
Civic Air Meet Association will be held 
at Portland, Oregon, the latter part of 
June. A two-day meet with a budget 
of $50,000 is planned, offering sufficient 
prize money to be national in scope and 


ments of the N.A.A. Contest Committee. 
Several prominent Oregonians are of- 
ficers of the association, including 
George L. Baker, former Mayor of 
Portland, president; Dean Vincent, 
president of the Portland Trust & Sav- 
ings Bank, treasurer; H. K. Coffey, 
Governor of the N.A.A. for Oregon, 
secretary; C. C. Cole, vice-president of 
the First National Bank of Portland, 
director of finance; and Larry Therkle- 
son, long-time member for the West 
Coast of the N.A.A. contest committee, 
managing director. 

• Two more graduates of the Boeing 
School of Aeronautics found airline po- 
sitions last month. H. C. Holland en- 
tered the traffic department of United 
Air Lines at San Francisco and Donald 
Rankin was employed in the instruments 
department of United's station at 
Oakland. 

• The Muncie Aviation Corporation 
(F. E. Ball, president; Clyde Shockley, 
general manager) has been forced by ex- 
panding business and increasing demand 
for storage facilities to add an extension 
to the hangar accommodations on the 
Muncie, Ind., airport. 
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Aviation People 



• The first industrialist to be so 
honored, William Edward Boeing, chair- 
man of the board of Boeing Airplane 
Company and of United Aircraft & 
Transport Corporation, has received the 
Guggenheim Medal, annually awarded, 
for "successful pioneering and achieve- 
ment in aircraft manufacture and air 
transportation." The Daniel Guggen- 
heim award, established in 1928, is spon- 
sored jointly by the American Society 
of Mechanical Engineers and the So- 
ciety of Automotive Engineers, each of 
which appoints four members of the 
Board of Award. The other seven 
members comprise representatives from 
Canada, England, France, Germany, 
Holland, Italy, and Japan. Medals 
have been awarded previously to re- 
search workers such as Orville Wright, 
Dr. Ludwig Prandtl, of Germany, Fred- 
erick William Lanchcster, of England, 
Juan de la Cierva of Spain, and Dr. J. C. 
Hunsakcr, of the Massachusetts Insti- 
tute of Technology. 

• Hall L. Hibbard, designer of the 
Electra, was recently elected vice-presi- 
dent and chief engineer of Lockheed 


Aircraft Corporation. In 1931 after his 
graduation from the Massachusetts In- 
stitute of Technology, Mr. Hibbard was 
associated with Lloyd Stearman and 
Walter Varney. When the Lockheed 
Company changed hands with Mr. 
Stearman as president. Mr. Hibbard was 


employed on the engineering staff. The 
success of the Electra gained him the 


• At Floyd Bennett Field, Hew York's 
municipal airport in southernmost 
Brooklyn, J. Nelson Kelly, field man- 
ager since the opening, has resigned. 
Incident to economies instituted by the 
LaGuardia administration, F. William 
Zelcer, New York business man and 
well-known ^amateur pilot (holder of the 
Amateur Air Pilots Association's 
championship for proficiency in 1933) 
becomes dollar-a-year consulting director 
of the field. Acting as active director is 
Samuel Levy, formerly assistant to Mr. 
Kelly. 

• Earl R. Southee, new general man- 
ager for the Soaring Society of America, 
is already at the helm of the summer 
gliding camp in Elmira, N. Y. Mr. 
Southee has been connected with many 
flying services, including the Curtiss- 
Wright school on Long Island, N. Y., 
and for the past three years has been 
manager of S.S.A. meets. 

• J. R. Cunningham has been named 
to take charge of communications and 
technical development for United Air 
Lines, in the department formerly di- 
rected by the late Thorp Hiscock 
(Aviation, April, page 120). 

• The Stinson Aircraft Corporation of 
Wayne, Mich., announced the appoint- 
ment of B. D. DeWeese as president, 
following the resignation of L. B. 
Manning who becomes head of Ameri- 
can Airlines. DeWeese has been vice- 
president and general manager of Stin- 
son since 1930, and before that was con- 
nected with the administrative end of 
automobile manufacture. 

• Newly assigned commanding officers 
for the naval aircraft carriers include 
Capt. Arthur B. Cook, now assistant 
chief of the Bureau of Aeronautics, 
U.S.S. Lexington; Capt. Kenneth Whit- 
ing, pilot of twenty years’ experience, 
U.S.S. Saratoga; Capt. Arthur Bristol, 
formerly naval attache in London, 
U.S.S. Ranger; Capt. Albert C. Read, 
commander of the NC squadron that 
flew the Atlantic in 1919, and more re- 
cently commander of the Naval Air Sta- 
tion at Hampton Roads, U.S.S. Wright, 

• New procurement officer for the Bu- 
reau of Aeronatltics, Navy Department 
in Washington is Comdr. William Nel- 
son, who has been supervising the in- 
spection of naval aviation material in 
the New York district, and a special 
lecturer on seaplane design at New 
York University. 


• In accordance with the established 
change of duty policy of the Navy De- 
partment. about one-third of the of- 
ficers of the U.S.S, Macon are being 
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replaced so that other qualified lighter- 
than-air officers may have actual rigid 
airship experience. Effective in June, 
after the arrival of the fleet in New 
York, the new assignments include the 
transfer of Commdr. Alger H. Drexel, 
from his present post as commanding 
officer of the Macon to the command of 
the Naval Air Station at Sunnyvale, 
Cal. Lt. Commdr. Herbert V. Wiley, 
Akron survivor, will replace him as 
commanding officer of the Macon. 
Lt. Commdr. C. E. Rosendahl will be 
placed in command of the Lakehurst, 
N. J., Naval Air Station where he will 
have charge also of the lighter-than-air 
training of the Navy. The present first 
officer at Lakehurst, Lt. Commdr. J. L. 
Kenworthy has been ordered to duty on 


• Godfrey L. Cabot of Boston, pioneer 
private flier and vice-president of the 
Federation Acronautiquc Internationale, 
sailed for Paris to attend a meeting of 
the directing committee of the Federa- 
tion on May 26. Mr. Cabot is also a 
director, and former president, of the 
Natonal Aeronautic Association. 


• Noted as a trophy winner, John Liv- 
ingston is now chief test pilot for Waco 
Aircraft. Formerly a Waco distributor, 
Livingston in his new capacity will 
conduct the engineering test flying 
and supervise the testing of new 
Wacos as they come off the production 
line. Livingston has been conspicuous 
in the racing events in this country over 



a period of years. Flying a Waco, he 
won the National Air Tour in 1929, and 
placed second the following year. At 
the National Air Races in 1931 in Cleve- 
land he carried Off thirteen prises, pilot- 
ing a Monocoupc. 

• From the Aeronautics Branch of the 
Department of Commerce to the Mono- 
coupe Corporation in St. Louis goes 
Luther Harris, lately special assistant 
to Director Vidal, before that engineer 
for American Airways, and still earlier 
superintendent of maintenance for Lud- 
ington Lines. Mr. Harris now becomes 
general manager of Monocoupe. 

• President of Eastern Air Transport 
since 1930, Capt. Thomas B. Doe re- 
signed on May 1 to become vice-presi- 
dent of Sperry Corporation. Under his 
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leadership the line has expanded mate- 
rially and has encouraged the develop- 
ment of many safety and comfort devices, 
including the automatic pilot and sound- 
proof cabins. In appreciation, E. A. T. pre- 
sented Captain Doe with a bronze plaque 
bearing his portrait. 

• To Fleetwings, Inc., manufacturer-- 
of stainless-steel structures at Roosevelt 
Field, goes as sales manager G. Sumner 
Ireland. A pioneer in aircraft dis- 



Port au Prince, Haiti 

D EAR ED: 1 expect you are sur- 
prised I am down here with the 
U. S. Fleet on account I didn't think to 
stop in an tell you I was going to go on 
this trip. You see they has been so 
much investigating by Congress and 
Special Committees lately versus the 
Air Mail an the Army an the Navy that 
I thought I better make an investigation 
personal, as my vast no. of admires an 
readers of Aviation would want to 
know what the score is. You may be 
suspicious I decide to investigate the 
Navy on acc't they are making a nice 
cruise in the Caribbean but such is not 
so. It is only my great devotion to duty 
for which I am so justly famous which 
made me make the personnel sacrifices 
to come down here an I am sure you 
will approve my expense acc't when you 
recovered from your surprise that I am 

A course my report will not be com- 
plete until I has took care of the Presi- 
dential Review but I has already reached 
the conclusions our Navy is in 1st class 
shape in spite what some Congressmen 
seems to think. The people of the U. S. 
can take my personnel assurances this is 
the best kind of Navy there is an all 
Congress needs to do to stop worrying 
is appropriate enough money to keep 
the no. of ships an men equal to other 
nations. The quality is okay, — all Con- 
gress needs talk about is quantity. 

In facts, if they was a real war on 
and I was on a enemy battleship I would 


tribution and a manufacturer on his own 
account, Mr. Ireland's past merebandis- 

cluded Curtiss Flying Service, Ireland 
Aircraft, American Aeronautical Cor- 
poration, and others. 

• The former connection of K. J. Bos- 
sart with General Aviation is resumed 
with his appointment to the stress 
analysis department, following a visit 


be writing this from some lonely island 
surrounded by dusky beauties an tall 
palms, which would be okay even with- 
out the palms, an account of they has 
been theoretically sunk twice. As some 
of my admirers an readers may not un- 
derstand words versus more than one 
syllable, I will explain that theoretically 
means they arc only fooling an don't 
actually sink the ships. Sort of like 
gambling but not for keeps. Speaking 
about gambling reminds me about a 
item on my expense acc’t which may 
need explaining. In the cool of the 
evenings I has been teaching some of 
the boys the principals of Poker an as 
they has learned very quickly and in a 
gratifying manner I has lost a small 
amount each night. These losses are not 
theoretical as I found they always play 
for keeps, an I has entered these am'ts 
as "General Expense" which will ex- 
plain why that item is so large. 

They has been one feature I observed 
which has convinced me maybe Navy 
pilots has become a little softer than 
they used to be. In flying from these 
here carriers they is a fellow with a 
flag tells the pilots when to take off an 
another fellow with two flags tells them 
how an when to land. Now, most of 
these pilots were flying back in Jenny 
and D H days an in those days these 
same lads could have landed in a pasture 
the size of this deck, side slipping over 
a fence an some trees, an maybe miss- 
ing a couple of cows too, an with assist- 
ance from no traffic cop. However, I‘ll 
admit the cow pasture wouldn’t be rising 
up an down twenty feet or so, during the 
landing, so maybe these Navy pilots is 
entitled to a couple of lads to help them 
fly after all. 

Speaking of cow pastures reminds me 
of a strange happening which I will 
now relate. They was some horse races 
held while we was in port here, an 
on account of my well known knowledge 
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of horse flesh, I desided you'd appreciate 
it if I reduced my expences by a few well 
placed bets. Well the heat must affect 
horses different here than in New 
Orleans an I had some difficulty with 
my selections. In one race my horse 
wouldn’t even start until some body 
called out a street address in Port au 
Prince an in another race the last I seen 
of my horse he was standing at the 
quarter mile post wondering which side 
of it he should go. A course these small 
am’ts contributed in the form of bets 
goes for the improvement of conditions 
among the people of Haiti associated 
with racing, an improves international 
relations. I has entered these small am'ts 
under "General Expenses.” 

One thing I has to hand these Navy- 
lads is they certainly knows their way 
around in the air or on the sea. When 
they fly a couple hundred miles away 
from the ship tltey’s nothing gets them 
back but a few- pencil marks on a chart 
an a weather eye on the compass. An 
if one of these pilots gets his decimal 
point wrong in the figuring it's a serious 
matter an not just like having a bridge 
fall in a river, as it would be for an 
engineer. There’s no recognizing the 
freight yards at Birmingham or a lot 
of black smoke you know is Pitts- 
burgh, to help you either, — you get back 
by your own arithmetic. An the way a 
whole formation of these battleships can 
douse all lights and steam full tilt 
through a lot of islands without nick- 
ing no islands or each other is rnarvel- 

One thing sure gave me a thrill this 
trip was to visit the anchor windlass 
room when the anchor is let go. Thev 
just let it go, — an you never saw such 
fireworks. The only way I can describe 
it would be like you put all of the people 
who’d like to take a sock at Senator 
Huey Long into one room an dropped 
Huey in the middle of them. 

We had another thrill too but didn't 
know about it until afterward. We all 
went swimming at a beautiful beach one 
day an had a swell tin)e. That night the 
Chief of Police come aboard an told us 
about the playful habits of a local fish 
called the Barracuda, with details re- 
gards fatalities at that beach. We was 
all wondering how to get out of swim- 
ming the next day without being sissies 
when fortunately swimming was forbid 
that day. 

Well Ed, I will close for now but I 
must say a few words regards the Navy 
hospitality. I has heard a lot about and 
has experienced a lot of the famed 
Southern' hospitality, but I’ll bet on 
Navy hospitality against any kind. They 
has treated me swell. A course I might 
have expected unusual attention if I told 
them who I was, but as I has travelled 
incognito all the time, it just goes to 

Y’rs v’y Tr’ly 
The Intrepid Aviator 
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By Robert R. Osborn 

Side Slip's Special Correspondent Visits the Fleet 
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Leopard Moth, as well as the latest 
Moth Major fitted with the Gypsy Ma- 
jor engine. Other British exhibits in- 
cluded the Miles Hawk with Cirrus 
engine (two-place open cockpit, low- 
wing monoplane) and Blackburn with 
the latest B2 model, open cockpit, side- 
by-side biplane with the Hermes IV 
engine. This machine, incidentally, has 
a metal-covered fuselage. 

For the French, Potez exhibited the 
new 58, a high-wing cabin monoplane 
in about the same class as our new 
Fairchild 24 (sec Aviation for May). 
This machine is notable for its use of 
fixed Handley Page wing slots. It is 
powered with a six-cylinder radial Po- 
tez 6B with a maximum of 140 lip. Far- 
man showed a machine in the same 
general class, — a three-place cabin 
monoplane, with a full cantilever wing. 
Its power plant is a five-cylinder radial 
Lorraine of 110 lip. Unlike the Potez 
and the Fairchild, the three seats are 
in tandem. A top speed of 120 m.p.h. is 
reported. The C-282 Phalene by Cau- 
dron-Renault is a cabin machine of a 
somewhat larger size, accommodating 
four people. A four-cylinder in line 
inverted Renault Bengali engine with 
a maximum of 145 hp. is fitted. Cau- 
dron also exhibited the racing machine 
which competed for the Coupe Deutsch. 

The Italian Caproni 125 has been de- 
scribed by one of our British contem- 
poraries as “motherly looking," pre- 
sumably on account of a deep and well- 
rounded fuselage. It is a two-place 
tandem biplane powered, with a Colom- 
bo 150 hp. six-cylinder engine. Savoia, 
another Italian exhibitor, showed an 
interesting amphibian monoplane with 
a pusher power plant mounted in a na- 
celle over the center section. 

German representation included the 
all-steel Adler, two-seater tandem bi- 
plane powered with an 80-hp. four-cyl- 
inder inverted Hirth engine, a machine 
well known in German schools under 
its former name, the Gerner. Klemm 
was represented by a low -wing cabin 
monoplane for four people powered with 
a Siemens engine. Bayerische Flugzcug 
Werke made quite an impression with 
the latest Messerschmitt M.35. a two- 
place open cockpit low-wing monoplane 


characterized by an unusually nice ex- 
ternal finish. This machine was fitted 
with an N.A.C.A. cowling. 

Only two Swiss manufacturers were 
represented, Alfred Comte with his 
Model A.C.12, full cantilever wood and 
metal monoplane with some general re- 
semblance to the well-known British De- 
sotter, powered with a seven-cylinder 
Siddeley Genet Major. The Swiss Air- 
craft factory at Grenchen, showed a 
power-driven Model W.F.ll, a two- 
seater tandem open cockpit biplane with 
a British Ppbjoy engine. 


For the French Air Forces 

T HE latest in French heavy bombers 
is the Potez 41, illustrated at the top 
of the page. An all-metal full canti- 
levered monoplane, it shows an unusual 
power plant arrangement for a land- 
plane, — twin-tandem engine nacelles, 
mounted above the wings, on each side 
of the fuselage. 


Two-Place Pursuit 

N our January issue we published a 

photograph of a two-place low-wing 
pursuit monoplane for the Army Air 
Corps by Consolidated of Buffalo. Re- 
lease has just been obtained on a photo- 
graph of the latest version of this ma- 
chine, substantially similar to the prior 
model, but carrying an exhaust driven 
centrifugal super-charger. Further ex- 
ternal cleaning up has been obtained 
through the use of single strut landing 


gear. The photograph shows clearly 
how the wheels fold up into the under- 
part of the center section. The engine 
is a Curtiss-Wright geared Conqueror. 

In the British Manner 

T O MEET the requirements of the 
Australian Government for equip- ' 
ment to fly that leg of the British- 
Australia air route between Singa- 
pore and Cootamundra (New South 
Wales) by way of Port Darwin, the 
British de Haviland Aircraft Company 
designed, built, tested and obtained Air 
Ministry approval on the D.H.86 "Ex- 
press Air Liner” in the extraordinarily 
short time of four months. A glance at 
a map of the route gives a clue to the 
extreme to which the purchaser went 
in specifying power plant subdivision. 
The total of approximately 800 hp. is 
obtained from four of the new D. H. 
Gipsy-Six, air-cooled, inverted, in-line 
engines. The performance tests have 
indicated that with one engine out of 
commission a speed of 92 m.p.h. may be 
maintained up to 15,000 ft., and with 
only two engines in operation (and 
those both on the same side), controlled 
flight may be maintained up to 3.600 ft. 

The use of the four engines of this 
type has made possible a rather extraor- 
dinary reduction in the frontal area 
of the whole power plant. The housing 
for the two in-board engines has been 
combined with the fairings of the un- 
der-carriage and the outboard engines 
located at the intermediate strut points 
in the wing appear to contribute rela- 
tively little additional drag to the cel- 
lule. These factors, combined with the 
generally good form of the entire ship, 
are unquestionably responsible for the 
rather exceptional performance as far as 
speed is concerned. The top with full 
load is reported as better than 170 
m.p.h. 

Another unusual external charac- 
teristic is in the wing arrangement. 
Most of the known means of increasing 
aerodynamic efficiency have been em- 
ployed — tapered plan form, high gap 
ratio and unusually high aspect ratio. 
The latter is particularly notable. 
Where most biplanes show aspect 
ratios in the range of six to eight, the 
D.H.86 has an effective ratio of about 
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12. The stagger is not very great. 

From an American point of view, the 
structure of the DH-86 is unique. The 
fuselage is a rectangular plywood box, 
reinforced by four spruce longerons at 
the corners and a number of inter- 
mediate longitudinal stringers, all of 
which are on the outside of the box. 
The ply-wood panels, therefore, form 
the cabin lining directly. The outside 
of the structure is covered with fabric. 
Insulating material is packed into the 
spaces between the inner panels and the 
outside fabric covering. As for the 
wings, composite metal and wooden 
construction is employed, with fabric 
covering. The section of the lower wing 
which carries the engines on the under- 
carriage is built with steel tube spars 
and wooden ribs'. The balance of the 
cellule consists of wooden spars and 
wooden ribs, the spars separated by 
tubular steel compression struts with 
tie-rod bracing. Interplane struts are 
of the N-type at the intermediate panel 
points. The outboard struts on each 
side are single streamlined steel tubes. 
Lift and landing wires are confined to 



the front bay only, eliminating distor- 
tion if any wire should fail, — also 
simplifying rigging and reducing para- 
site drag. 

The tail surfaces arc of typical de 
Havilland form and construction. The 
rudder is assisted by an automatic trail- 
ing edge flap, somewhat similar in prin- 
ciple to that applied to the old Boeing 
80 (Sec Aviation, September, 1932), 
The device is also interconnected with 
the fin adjusting gear which is oper- 
ated from the cockpit to take care of 
any unbalanced power plant condition. 
All control surfaces are wooden-franied 
and covered with plywood to afford 
maximum torsional stiffness. 

The ship is designed to carry ten 
passengers and a crew of two. Only 
one pilot’s post is provided, however, 
far up in the nose of the ship, where 
vision in all essential directions is ex- 
cellent. Place for a navigator and radio 
operator (who may also, of course, be 
a relief pilot), is provided to the rear 
and slightly to the right. There is 
plenty of space available so that the 
crew may change places conveniently. 
The pilot's controls are of the usual 
wheel and rudder bar variety. Longi- 
tudinal trim is obtained by means of 
adjusting the whole stabilizer rather 
than by means of tabs as is common in 
current American practice. Control for 
both the fin offset and the stabilizer is 
by large handwheels located beside the 
pilot's seat. Wheel brakes are operat- 
able from a combination of hand lever 
and rudder pedal action. 

The cockpit is separated from the 
main cabin by a bulkhead and door. 
The passenger space is 16 ft. 3 in. long, 
5 ft. 0 in. wide and 6 ft. 3 in. high. A 
variety of seating accommodations 
may be installed to suit the needs of 
purchasers. Broad windows running 
the full length of the cabin give passen- 
gers an unusually good view. A com- 
municating door leads to a washroom 



of 42 cu.ft. capacity. Further aft is a 
baggage compartment of equal size 
which is entered through an exterior 
door. Cabin ventilation comes from in- 
dividually controlled registers. Heating 
can be provided when necessary by 
passing incoming air over stoves con- 
nected to the exhaust. 

The general specifications show the 
span, 64 ft. 6 in.; length overall, 43 ft. 
11 in.; height overall, 12 ft. 6 in.; total 
wing area, 641 sq.ft.; weight empty 
5,520 lb.; total disposable load 3,680 lb. 
(of which 1,939 lb. is payload) ; gross 
weight 9,200 lb. ; wing loading 14.35 lb. 
per sq.ft.; power loading 11.2 lb. 
per hp. 

With the DH-86 successfully launched, 
the de Haviland Company took a leaf 
from the lessons learned in the new ship 
and drastically revised the older seven- 
place Dragon. The new machine, 
officially designated as the DH-89, bears 
a very marked resemblance to the 86 
except that it is smaller in over-all di- 
mensions and lacks the two extreme out- 
board engines. The same care has been 
taken in fairing the engines and the 
landing gears, and the extraordinarily 
high aspect ratio and strong taper of 
the wings in planform have been re- 
tained. The remarks above regarding 
construction of wings and fuselage for 
the DH-86 apply equally well to the 89. 

In performance, • the new Dragon 
shows considerable advance over the 
older standard model, borne of the im- 
provements accrue from the use of the 
higher horsepower Gypsy Six engines 
and the rest from improved aerodynamic 
design. The general specifications are: 
span 48 ft. 0 in. ; length overall 34 ft. 
6 in.: height 9 ft. 10 in. ; wing area (in- 
cluding ailerons) 336 sq.ft.; weight 
empty 2,851 lb.: gross weight 5,000 lb.; 
wing loading 13.7 lb. per sq.ft.; power 
loading 12.2 lb. per hp. ; top speed (at 

l, 000 ft.) 165 m.p.h.; stalling speed 63 

m. p.h.: service ceiling 19,500 ft. 




The Turning Wheel, by Arthur 
Pound; Doubleday, Doran &• Company, 
New York; 1934; 517 pages. 

F OR several years Arthur Pound has 
been earning a great reputation as a 
chronicler of industrial developments 
and an interpreter of the philosophy of 
industry, and when it was decided that 
the silver anniversary of the General 
Motors Corporation should be cele- 
brated by publishing the history of the 
company it was natural that Mr. Pound 
should have been appealed to to under- 
take the authorship. Naturally the book 
that results is devoted principally to the 
development of highway transportation, 
but the world of aviation is close 
enough to that of the automobile so that 
even the history of the automobile 
would be interesting. Interest becomes 
more specific in the chapter on research, 
and in that entitled “General Motors in 
Aviation." The aeronautical chapter is 
a brief one, and merely records the most 
important incidents from the construc- 
tion of 2,500 Liberty engines and 3,000 
DH4s during the War to the present 
mixture of manufacturing and (through 
control of North American Aviation! 
transport activities. 

Obviously the book has been done 
with great care and with a vast amount 
of research among the records of the 
early years. As anyone who has known 
Mr. Pound’s earlier work would have 
anticipated, the skeleton of historical 
facts has been woven into a very ap- 
pealing text. 


Raketenflugtechnik. by Eugen San- 
ger; Verlag R. Oldenbourg; Munich. 
1933; 21$ pages: $4.25 approximately. 

R OCKET FLIGHT has occasioned 
less excitement in the last year or 
so than in that earlier period when Herr 
Opel was researching on his surprising 
craft and a host of imitators in Ger- 
many and America and elsewhere were 
threatening to blow themselves up with 
more or less ill-conceived schemes of 
propulsion by gunpowder. Nevertheless 
it still possesses a scientific interest, es- 
pecially for stratospheric enthusiasts, 
since the rocket drives by reaction and 
needs no air of any density upon which 
to work. Dr. Sanger provides a gen- 
eral textbook on the theory of the sub- 
ject, both thermodynamic’ and aerody- 
namic. Very technical, it can he 


recommended only to those who propose 
to delve deep into rocket flight and are 
willing to spend plenty of time at it, but 
for them the book is the best of its 
kind that has so far appeared. 


Silhouettes of Koval Air Force 
Aircraft; British Air Ministry; H. M. 
Stationery Office; London, 1933; 30 
pages; 40 cents approximately 

T HE TITLE well describes the book. 

Each of the British military types 
now commonly employed is given a 
page of four silhouette drawings, show- 
ing the machine as seen from the front, 
from the side, from below, and from the 
forward quarter and a little below the 
line of flight, respectively. Planes of 
similar military function are all grouped 
together and all the drawings are to the 
same scale, the purpose of course being 
to facilitate recognition by character- 
istic elements of form. This is an ex- 
cellent idea, and we wish it might be 
duplicated in America. The book is 
loose-leaf, and new pages are to be 
issued for insertion as rapidly as new 
types appear in service. 


Seaplane Solo, by Francis Chichester 
Harcourt. Brace & Company; New 
York, 1934; 314 pages; $2.50. 

A LL DISTANCES shrink when 
. looked at from far away, and Amer- 
icans are likely to think of New Zealand 
and Australia as being practically one 
country. In point of fact, it is 1,400 
miles across the Tasman Sea, and when 
Mr. Chichester set out to make the 
crossing alone in a Moth seaplane he 
had to plan for two intermediate land- 
ings on islands that are visited so rarely 
that he had difficulty in even finding out 
whether or not they were inhabited. 
Nevertheless he made the trip, and this 
is the story. As a tale of flight it is, 
like most of the other books that have 
been written on such subjects, nothing 
very remarkable, and it gives an im- 
pression of being padded out to undue 
length and of a rather too conscious 
reaching out after dramatic effect. 
Nevertheless it is above the average, 
and in spots attains a very high level. 

The real entertainment for aeronau- 
tical readers, however, will come in the 
story of how Mr. Chichester crashed in 
taking off from one of his intermediate 
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stopping places and rebuilt his airplane 
with the help of islanders who had never 
seen one. Mr. Chichester himself being 
a very competent pilot, but blissfully 
ignorant of every phase of aeronautical 
engineering and construction, the repair 
job would appear to have had some re- 
markable features, but it went through 
to a finish finally and the Moth again 
took the air to complete the trip. A 
typical episode was the lengthy argu- 
ment, reported in amusing detail, be- 
tween the author and one of his 
volunteer helpers as to the degree of 
tautness which should be sought in sew- 
ing fabric onto the wing, and the final 
discovery, after a feminine helper had 
spent days and days stitching the fabric 
into place by hand, that the internal 
drag wires had been left out. 


Aircraft Performance Testing, by 
S. Scott Hall and T. H. England ; Pit- 
man Publishing Corporation, New York 
and Lotidon; 1933; 206 pages; $4. 

T HE primary purposes of “Aircraft 
Performance Testing” is to serve 
as a practical reference manual in 
making tests in accordance with the 
standard British official procedure. The 
precautions to be taken in the actual 
conduct of a test and the methods used 
in working up the results are described 
in great detail, and in a fashion which 
should be extremely useful to those 
working under the British rules. Several 
large folded charts inserted in the book 
illustrate the application of the recom- 
mended methods in particular cases. 
Unfortunately British and American 
practices differ somewhat, and the mate- 
rial in that section of the book is likely 
to be of interest only to particular 
students of performance testing and 
flight-research methods who will want 
to examine into the precise nature and 
extent of the differences between their 
own methods and those of the people 
engaged in the same work in Great 

The section on testing for stability 
and control should be of much greater 
interest to designers, but unfortunately 
it is so brief as to be limited almost 
entirely to the obvious. American read- 
ers will learn with interest that the 
British specifications require for mili- 
tary aircraft that a spin of eight turns 
he followed by recovery within three 
turns after the controls are neutralized, 
but they will learn little else of value. 

The last section of the volume is con- 
cerned with the theory of performance 
reduction and with the way in which 
performance varies with certain charac- 
teristics of the airplane. Though there 
is little that has not been published 
before in some form, and some of the 
conclusions are broad enough to be 
challenged, it is a verv useful compila- 
tion and distinctly the most valuable 
part of the book. 
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TRANSPORT 

Operations and Traffic Management 




Gadget Aids Traffic Clerks 


New Use for Railroads 

F RENCH airways engineers have 
heen investigating the possibilities of 
using railway right of way for airway 
marking as a substitute for the more 
usual roof markings familiar in this 
country. Following a system developed 
by Capt. Maurice Poutnet, large letters 
spelling out the names of towns are laid 
Hal on the railway ties, between the 
rails, near the principal station. The 


Up the Gangplank 

A N apparatus that resembles more 
nearly the portable gangplank 
used to get passengers aboard ocean 
liners than anything that lias yet ap- 
peared, is in use at Candler Field. At- 
lanta, Ga., for the convenience of 
passengers of the Curtiss-Wright Con- 
dors flown by Eastern Air Transport. 
The structural features of the device 
are obvious from the accompanying 
photograph. With its pneumatic-tired 
undercarriage ( built up of welded steel 
tubing), and full castering "tail 
wheels,” the device may be easily moved 


Kiosk Ticket Office 

K IOSKS of one sort or another arc 
familiar sights in many European 
cities. The idea has been elaborated 
upon somewhat by A. B. Aerotransport 
for a city ticket office in Stockholm. 
This polygonous structure, set apart 
from other buildings in a corner of a 
downtown park, attracks the eye of the 
passerby and calls attention to the ser- 
vices offered by the airline. The simi- 
larity to U. S. methods of transporting 
passengers and packages to and from 
the airport will be noted in the accom- 
panying photograph. Obviously, the 
bus is put to oilier purposes when not 
required by the airline. 
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THE BUYERS’ LOG BOOK 

Aviation’s Card Index of New Equipment 

This department is equipped to help readers locate manufacturers of any parts, accessories or materials 


AIRPORT ACCESSORIES Pneumatic starters 

The Cleveland Pneumatic Tool Company, 

Cleveland, Ohio 

C OMPRESSED air starting motors for “winding up” 
inertia starters on aircraft offered in two styles, the No. 
1600 with bayonet lock for attaching in same manner as 
high speed electric types, and the No. 77 used to replace 
the ordinary hand crank. The latter can be supplied with 
shaft extension up to 30 in. Both styles operate from air 
at 80 to 125 lb. per sq.in. pressure. 

Aviation, June, 1934 


ELECTRICAL EQUIPMENT Chargers 

Wcslinghousc Electric & Manufacturing Company, 

East Pittsburgh, Pa. 

R ECTOX battery chargers are completely dry, non- 
chemical, metallic oxide rectifiers consisting basically 
of series of copper disks having the property of passing 
current in one direction only on account of an oxide coat- 
ing on one side. There are no moving parts, and no adjust- 
ments. Overall efficiency varies from 30 to 50 per cent. 
Will not cause radio interference. 
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MATERIALS Cleaning compound 

Magnus Chemical Company, 

Garwood, N. J. 

S PECIAL cleaning compounds for aircraft parts avail- 
able. Magnus Aviation Cleaner is for hot dip cleaning 
processes for engine and other parts. Magnus Airplane 
Body Cleaner is designed to remove dirt, oil, etc. from 
doped surfaces of metal, wood or fabric. It is non-inflam- 
mable, and leaves a polished surface. Can be used in high 
pressure spray cleaning plants. 
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PARTS Tube couplings (catalog) 

Parker Appliance Company, 

Cleveland, Ohio 

T HE first edition of Bulletin No. 35 covering tube 
couplings and allied equipment has been received. 
These parts are widely used for fuel, oil, and pressure lines 
on aircraft. The bulletin covers not only the specific prod- 
ucts for aircraft plumbing, but outlines other industrial 
applications. Contains specifications, instructions for in- 
stalling, special tooling required, etc. 


RADIO Airport transmitter 

RCA Victor Company, Inc., 

Camden, N. J. 

M ODEL AVT-l equipment designed for short range 
traffic control work around airports. Has effective 
range of about 15 miles. Unit is crystal controlled, 15 watt 
input, capable of 100 per cent modulation when used with 
double button microphone. Operates from 115 volt 50-60 
cycle AC. Factory pre-tuned to anv desired frequency be- 
tween 200-410 kc. 16x18x23 in. Weight 200 lb. 
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SHOP EQUIPMENT Air compressors (catalog) 

The Brunner Manufacturing Company, 

Utica, N. Y. 

A REVISED line of air compressors suitable for shop 
or airport use is covered by the new Brunner Air Com- 
pressor Catalog No. 28, just issued. Products include 
single-stage, twin-cylinder units, vertical tank models, and 
a number of two stage machines. Engineering data on air 
compression, as well as details of compressed air accessories 
included. Copies available on request. 
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SHOP EQUIPMENT Bench lathe 

South Bend Lathe IV orks. 

South Bend, hid. 

A SMALL lathe capable of handling a wide variety of 
work has been marketed recently for small shop use. 
Has 9 in. swing, back geared, and can be arranged for 
countershaft or direct motor drive. Will cut screw threads, 
right or left hand, from 4 to 40 per in. Arranged for bench 
mounting. Workshop Bulletin 5-W, available on request, 
describes the machine in detail. 
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SHOP EQUIPMENT Chain hoist 

American Chain Company, Inc., 

York, Pa. 

T HE Wright Manufacturing Division announces im- 
provements in their standard line of chain hoists for 
shop use. One innovation is zinc coating for all exposed 
parts making the hoist practical for outdoor service. All 
moving parts carried on ball bearings, grease sealed. Con- 
tinuous lubrication supplied to all bearings. Wide range 
of styles and capacities available. 
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BENDIX 

AIRPLANE WHEELS and BRAKES 


BENDIX PRODUCTS CORPORATION 

AIRPLANE WHEEL AND BRAKE DIVISION • SOUTH BEND, INDIANA 

(Subsidiary of Bendix Aviation Corporation) 
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Texaco Airplane Oil is used consistently by the country’s foremost 
air transport companies. Records have been made with it on these 
commercial routes and by many famous flyers. * Texaco Airplane Oil 
maintains pressures. Carbon residue is unbelievably low. Use Texaco 
Aviation Products. See how much better your engine’s performance. 

THE TEXAS COMPANY, 135 East 42nd Street, New York City 

DEALERS 

Here's an opportunity. Texaco Aviation Products 
are in demand. Sell Texaco. It means money to 
you— greater value per dollar for your customers. 

TEXACO AIRPLANE OILS * TEXACO MARFAK GREASES * TEXACO AVIATION GASOLINE 



TEXACO ASPHALT PRODUCTS (for rt, 


igor floors ond aprons 
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RCA VICTOR 

AIRCRAFT RADIOBEACON 
RECEIVER AVR-2 


T HE newest — highly sensitive — highly 
selective — Radiobeacon Receiver. A 
SUPERHETERODYNE designed and manufac- 
tured at "Radio Headquarters” — by RCA 
Victor. Small and light, applicable to any 
aircraft, large or small — for remote or local 
control installation. 

Dynamotor power supply unit supplies 
all required voltages direct from aircraft 12- 
or 6-volt storage battery, assuring carefree 
operation. Uses no dry batteries. 

The RCA Victor Radiobeacon Receiver 


comes COMPLETE — ready for installation — 
all cables cut and fitted, with all mounts 
provided — with tubes and headphones. The 
installation is very simple and inexpensive. 

This receiver will insure complete cover- 
age of all airways radio stations providing 
constant weather information and radiobea- 
con guidance. It also provides reception of 
the many airport radio traffic control stations 
so necessary to safe landings during poor 
visibility. Invaluable to instrument flight — 
and most desirable on all cross country flying. 


For any aviation radio requirements, consult RCA VICTOR — or for information 
or demonstration, communicate with AIR ASSOCIATES, INC. 


Post Office Box 333 
Garden City, L. I, N. Y. 
(Located on Roosevelt Field) 




RC5 VICTOR: 



H OW would you like to have your business conven- 
tion come to you, once a month, or once a week 
. . . with all the helpful features of such a cooperative 
meeting, yet with a minimum of time spent and expense 
incurred? 

That’s just what happens when you subscribe to a 
McGraw-Hill Publication. Each time your copy reaches 
your desk, it brings you the news you need to keep pace 
with your industry, the opinions of prominent men in the 
field on current problems, descriptions of new cost- 
cutting, sales-increasing ideas and services, as reported 
by both the editors and the advertisers in the magazine. 

You can’t afford to miss it — and there’s no reason why 
you should, when it gives so much yet asks so little of 
your time and money. 

^McGRAW-HILL PUBLISHING COMPANY, Inc. 


AVIATION 


X ’ 

* Pi 



Put Yourself and Your Company 
on a "Keep Alert” Program 



McGRAW-HILL 

PUBLICATIONS 

if' .be mciai.wo.kins induSics? men. FcZrc. n^ applica.iow oi 

Bill 

SS3, ln S2nccriiis ’ Kd'fflSMn 

£ BU. economics. 

3®£353£ a if Si?'"" 

Mail the Coupon 

TODAY! 


AVIATION 
June, 1934 





• • • means aircraft certified by 77 
years experience in the design and pro- 
duction of more than 7 600 airplanes 
with records which total well over 
7 35,000,000 flight-miles in serving the 
Governments of the United States, 
Argentina, Brazil, Canada, China, 
Colombia, Cuba, Mexico, Peru, Portugal, 
Roumania, Siam and Spain. Among the 
10,000 and more, military, commercial 
and private pilots throughout the world 
who have been trained in Consolidated 
planes . . . “Consolidated Aircraft” has 
become the standard expression in all 
languages, for dependable equipment. 


CONSOLIDATED AIRCRAFT CORPORATION 
BUFFALO • • NEW YORK 



Kollsman announces two important advances in aircraft in- 
struments — (1) individual self-contained lighting for night 
flying, and (2) new mounting for quick installation of in- 
strument. 

The lighting arrangement consists of a small electric 
lamp located at the center of the cover glass which illumi- 
nates pointers and dial uniformly, without glare or stray 
light. Bulb and glass are replaceable from the front of the 
panel. A rheostat switch varies the intensity of light. Snap 
connectors on the back of the case permit quick wiring. A 
double panel is not necessary, and the instrument dial is 
therefore fully visible from any practical angle. The lighting 
system requires no shielding. It docs not cause radio 
interference, nor will it disturb magnetic compasses. 

The complete new line of Kollsman Instruments 1 
is being demonstrated in the Kollsman plane I 
which is now touring the country J 


The instruments are quickly mounted flush with the panel 
from the front by the turn of a single screw. Together with 
their mounting collar, they are interchangeable with stand- 
ard lug-mounted instruments. 

Replacing instruments in service is accomplished in a 

appreciably shortening the time during which the airplane 
is out of commission — a particularly important considera- 
tion with scheduled and military flying. Because of greatly 
reduced handling, the instruments are less liable to damage, 
and the cost of maintenance is lowered. 

Standard instruments, including those of oilier manufac- 
ture, can be equipped with Kollsman individual lighting and 
Kollsman quick mounting. Write for the Kollsman catalog. 

KOLLSMAN 


KOLLSMAN INSTRUMENT COMPANY 

3 JUNIUS STREET, BROOKLYN, NEW YORK 


PRECISION AIRCRAFT INSTRUMENTS 
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“Kendall Oil Lubricated my 



KENDALL 

THE 30 HOUR OIL 


Engine perfectly 

over Desert, 
Mountain, Jungle 
and. Water. . 


T HUS docs Aviator Bob Buck join the 
thousands of other flyers who have 
expressed appreciative enthusiasm for 
the dependable, efficient lubricating ability of 
Kendall, The 30 Hour Oil. Mr. Buck’s Tele- 
gram and Letter speak for themselves, telling a 
story of difficult flying conditions, varying 
temperatures and the fine performance’ of 
Kendall Oil where fine performance was vital. 

If you use Kendall Oil in the motor of your 
plane, you will find it just as satisfactory as* did 
Mr. Buck. For Kendall is built to give depend- 
able lubrication under all conditions. Refined 
from the finest crude oil in the world . . . 
Bradford Grade of Pennsylvania ... by special 
processes which enhance its quality, Kendall 
offers a richness, a stamina, a full-bodied lubricat- 
ing excellence not found in ordinary oils. And 
best of all, Kendall is extremely economical 
because each fill is good for more flving hours. 

Try Kendall, The 30 Hour Oil, in your plane. 
It is available at leading airports in refinery- 
sealed cans which protect it from ci 


KENDALL REFINING COMPANY • Bradford, Pa. 


MERELY MAINTAIN THE PROPER OIL LEVEL 
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Oil Temperature Indicator 
Model SOS 


WESTON INSTRUMENTS 


Lockheed, too, lias dispensed with tubing and flexible shafts in the 
Electra, their new bimotor transport. Engine speeds are reliably in- 
dicated — electrically — with Weston Tachometers. So are cabin and 
air temperatures, as well as carburetor air, cylinder and oil temper- 
atures. And Weston Ammeters are standard equipment, of course. 

The Weston instruments illustrated are but a few of many 
especially designed to insure accurate and dependable indication, 
and keep installation and maintenance costs low, in aircraft service. 
You will want complete data on the entire line. Write for literature 
. . .Weston Electrical Instrument Corporation, 616 Frelinghuysen 
Avenue, Newark, New Jersey. 


Weston 

lnsfrumenis 
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Y OU can’t break it down — because there's 
no "break” in it. That’s Gulfpride 
Aviation Grade Motor Oil. And the fact was 
conclusively proved in a 7000-mile flight from 
Texas to Maine. 

Let Pilot R. S. Lee tell his story: "On a 7000- 
mile trip from South Texas to Maine I used 
Gulfpride 1 20 Aviation Grade Motor Oil, flying 
a Lockheed Vega plane with a 450 H.P. Wasp 
Motor. Our engine temperatures varied from 
80 to 40 C., but the pressure did not vary 
more than 5 pounds the whole way, usually 
ranging between 72 and 75.” 

Do you want all the facts about this trip? And 
would you like a common sense explanation of 
aviation lubrication? Then sign the coupon 


THE CAMERA SHOWS . . . 


. . . AND THE CAMERA NEVER LIES 


TEMPERED OIL ! ! ! WHAT DOES IT MEAN? 
ANY DIFFERENCE? .. INDEED THERE IS! 


7 000 -Mile Air Flight Proves 
That Gulfpride Can Take It! 
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Originality- 


THEN 


Once Fafnir stood alone in the field of ball 
bearings for controls — alone because it had 
originated the ideas of and the designs for 
these applications. 

Today, the experience 
gained in cooperation with 
leading builders of aircraft 
through the years of devel- 
opment gives to Fafnir full 
knowledge of the industry’s 
requirements. Fafnir is 


continuing the close cooperation, ever alert 
to new needs. Through the quality of its prod- 
uct, truly worthwhile service, and a compre- 
hensive knowledge of the industry, Fafnir 
has converted a pioneering effort into the 
form of leadership demanded by aircraft 
companies that can afford no less than the 
best . . . The Fafnir Bearing Company, 
New Britain, Conn. Atlanta . . . Chicago . . . 
Cleveland . . . Dallas . . . Detroit . . . Mil- 
waukee . . . New York . . . Philadelphia. 





FAFNIR BALI BEARINGS 
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• Heat treated, placed on ice to retard aging, rushed to riveters, replaced in iiiteen 
minutes il not used — that's the experience of each one of millions of rivets going 
into Boeing planes. . . . Just one example of the meticulous attention given to detail 
in guaranteeing Boeing quality. Boeing Airplane Company, Seattle, subsidiary 
of United Aircraft and Transport Corporation. 
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YOU should have 


an AERIAL CAMERA 
for BUSINESS 
for PLEASURE 
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to be found in the 


Searchlight Section 
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= Just Published = 

Two new volumes in the series of 

ENGINEERING SOCIETIES MONOGRAPHS 


Fundamentals of Hydro' 
and Aeromechanics 




f Applied Hydro- 
and Aeromechanics 




The Private Utility 
Plane of 1934 





Presenting the New DeLuxe Model 90 

J{enowupc 

Flies 120 miles in an hour on onl 
5 gallons of gas ! Top speed — 1 4 
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Boeing students 
watch actual operations 

while 

they learn the 

METHODS 

★ 

B OEING SCHOOL’S location on the Oakland 
Airport offers an advantage of practical importance: 
the observation of United Air Lines’ sixteen daily 
schedules with multi-motored transports from this air- 


These Boeing 247’s represent flying principles suc- 
cessfully worked out. United Air Lines' experience of 



BOEING 

SCHOOL 

AIR LINES jOF AERONAUTICS 
INC. 
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You Get More 
For Your Money 

when you buy the 1934 Stinson Reliant, four- 
passenger cabin plane. 

With the new Reliant, Stinson brings two of 
the greatest advances in aviation history to 
the private flyer. Write for the latest issue 
of Stinson Plane News giving full informa- 
tion. 

Mailed Free— Postpaid 
STINSON AIRCRAFT CORPORATION 


YOU ARE ALONE 
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PARTS 
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Service Section 


EQUIPMENT 

ACCESSORIES 

SUPPLIES 


AN OPPORTUNITY 

ACT AS EXCLUSIVE LOCAL REPRESENTATIVES FOR 

KELLETT SKY BANNER ADVERTISING 


XX s 

KELLETT AUTOGIRO CORPORA 


i — 


A Simple Fact, Easily Overlooked 




of airports in t , , 

used. How logical, then, to con- are available in AVIATION for 
vey information of appropriate every type of advertising message) 


Schools 


Professional Services 


A. P. TALIAFERRO, Jr.’ & Co., Inc. 


GRANVILLE, MILLER & DE LACKNER 
AERONAUTICAL ENGINEERS 


IN 

B A 30 
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TITANINE INC. UNION, N. J. 


STANAVO 
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Hundreds of dependable facts, now in 
one convenient volume . . . 


Aviation Handbook " 
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EMPLOYMENT : BUSINESS : OPPORTUNITIES EQUIPMENT- USED or RESALE 
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They /; talk your language** 

the other 10.000 and more readers of Aviation "talk your 

ClH^ed ' t this paper ttatWhy adv rti£ 
ments of Employment, Equipment and Business Oppor- 
tunities in the Searchlight Section of Aviation bring letters 
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Boeing School 

offers 


HOME STUDY COURSES 

—FOR MEN IN THE INDUSTRY 


Now men in ihc aeronautical industry can take 

operation at nominal cost. As an example, one- 
third of the employees of United Air Lines have 
already enrolled for one or more of these + 
special Boeing Extension Courses: 

1. AIRCRAFT COMMUNICATIONS 
1. AIRCRAFT POWER PLANTS 

3. AIRPLANES 

4. AVIGATION, METEOROLOGY 
and AIRCRAFT INSTRUMENTS 

Each of these courses offers a means of improv- 
ing your opportunity. Each was prepared for 
people already in aviation. Prices have been 
purposely kept low, with extended monthly pay- 
ment privileges if desired. II' rite to us today, for 
full details, addressing: 

BOEING SCHOOL OF AERONAUTICS 

Extension Dept., Hangar 5L 
Oakland, California 


TO COMING AVIATORS 

Now you con finish your model air- 
plane in the real aircraft finish. 

BERRYLOID 

MODEL AIRCRAFT FINISHES 

d pigmented dopes, cement surfaces 




/J 

THE 


Gowo-nelson 

COMPANY 

1931 ANTOINETTE DETROIT 
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Takes off like a rocket . . . 


holds its course like a liner . . . 


lands like a feather 

T hat's f/ieW^I C 0} 


31 oriel F*3 


ship is that it's a three-place, opc 
it’s built by Waco. 

But if you're just beginning to take up flying in a seriout 

earned a reputation for building ships that do things a? 

And this Model F-3 is even more startling in pcrformanci 
than any similar models of the past. Here arc higher to| 

and convenience. Here arc major improvements tl 

And how this trim, new WACO zooms up in typical Waco 
fashion for a quick take-off! IIow steady it is in flight! How 
lightly and surely it settles down in the smallest field! IIow 
amazingly easy it is to handle! 

Two power plants arc available . . . the Continental 210 H.P. 
radial — and the Jacobs 223 H. P. radial. The Jacobs can hi 
had either with the conventional dual Scintilla Magneto oi 
with Bosch dual battery ignition, which includes a genera lor. 

we suggest that you arrange to take a flight with oi 
dealer. It will not obligate you ill any way. If you 

THE WACO AIHCHAFT COMPAXY, THOY. OHIO 



‘Auk einy Pilot ' 



Produced by the 
largest manufacturer of 
tubular products in the world 


p very resource of metallurgy, of 
engineering, and of manufac- 
turing technique is employed to 
make National-Shelby Seamless 
Aircraft Tubing dependable to the 
highest degree. Accuracy, thor- 
oughness, and vigilance govern at 
every point in the making and test- 
ing of this modern material. All 
chrome-molybdenum tubes are 
made from the finest quality elec- 
tric-furnace steel. They conform 
to exacting specifications in all re- 
spects and are specified and used 
by America's leading designers 
and builders of aircraft. National 
engineers will be glad to cooper- 
ate with those interested in the 
application of tubing to any 
phase of aircraft construction. 

NATIONAL TUBE COMPANY • Pittsburgh, Pa. 

Subsidiary of United States Steel Corporation 



CO LEADS IN AIRCRAFT REGISTRATION 


NATIONAL-SHELBY 
AIRCRAFT TUBING 







26 


AVIATION 
June, 1934 


JACOBS 225 

The purchase of a plane powered by Jacobs assures superior perform- 
ance coupled with quality that make for long useful life and low operat- 
ing and service costs. In the last analysis, service policies and the 
extent to which a company stands in back of its product are the 
determining factors. Inquire of those who have flown Jacobs engines 
in recent years, and you will learn the true meaning of 


SERVICE AND STABILITY 


JACOBS AIRCRAFT ENGINE COMPANY 
POTTSTOWN, PA. 
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LIGHT 
RUGGED 
} SAFE < 
f ADAPTABLE 
CONSTRUCTION 



SUMMERILL TUBING 

MAKES IT POSSIBLE 


OTHER SUMMERILL 
PRODUCTS INCLUDE 



F ROM Pan- America’s great new Sikorsky S-42 to the little 
two-seaters built by Taylor Aircraft Co. is going from 
one extreme to the other in size — yet in the building of both 
Summerill Seamless Steel Tubing contributes strength, light- 
weight, ruggedness and dependability that are demanded by 
sound engineering and safe operation. 

Whatever your engineering requirements may be you’ll find 
Summerill Seamless adaptable as well as economical. Let 
us tell you about its many advantages. 

SUMMERILL TUBING COMPANY 

Specialists in Tubing Specialties 
BRIDGEPORT, PA. 





regular schedule. Unprecedented comfort — 
security — speed — safety — all are combined 
in this giant “Pullman of the Air” — the 
newest forward step in air transportation. 
Congratulations, American Airlines! 
Congratulations, Curtiss. Wright! This “Sleeper 
Plane” of your design and construction does 


ipermost in the field of aircraft 


The Shell Petroleum Co rporation takes pride 
in the fact that test flights of the “Sleeper 
Plane” were made with Shell Aviation Gaso- 
line — and that it flies now with Shell Avia- 
tion Gasoline — on schedule! 

"Speed With Safety" 




3 AIR MAIL 
RECORDS 
3 MONTHS 


%re ^// 7 WRIGHT CYCLONES 


J RIGHT CYCLONES have formed a habit of smash- 
' ing transcontinental air mail records. Three 
times within the past three months, Cyclone-powered 
commercial and military aircraft have established 
new transcontinental air mail records — carrying mail 
across the United States from the Pacific Coast finan- 
cial and industrial centers to New York in progres- 
sively improving time. Following is a brief outline of 
the three record-breaking flights. 

1 TWA Douglas Airliner, powered by two Wright 
Cyclones, spanned the continent from Los Angeles to 
New York in 13 hours and 4 minutes. This flight was made 
on the last day before cancellation of commercial air mail 

O U. S. Army Air Mail flight from San Francisco to New 
York in 13 hours and 53 minutes. Two laps of the 
journey were made in Martin B-10 Bombers, powered by 
two Wright Cyclones; and one lap in a Curtiss A-12 Ground 
Attack Plane, powered by a single Wright Cyclone. This 
flight was made on the last day before the Army turned 


"7 TWA Northrop Gamma, powered by a Wright C> 
clone, spanned the continent from Los Angeles to Ne 
York in 11 hours and 31 minutes. This flight was made c 
the day that TWA resumed its operations of carryir 
the air mail. 

The outstanding performance of the Wright Cyclor 
Engine has influenced many of the world’s leadin 
airline operators to specify “Cyclones” as power equi| 
ment for their latest types of high-speed transport 
Following are a few representative examples: 4 
TWA Douglas Airliners;6T W A Northrop Ganur 
mail planes; 6 Pan American Airways Douglas Ai 
liners; 3 Pan American Airways Kreider-Reisner An 
phibions; 25 American Air Lines Curtiss-Wright Coi 
dors; 9 Eastern Air Lines Curtiss-Wright Condors; 1 
American Air Lines Airplane Development Corpor 
tion Y-l Transports; 3 K.L.M. (Royal Dutch Ai 
lines) Fokkers; 1 Swissair Curtiss-Wright Condor ar 
1 Swissair General Aviation GA-43. 



WRIGHT 

AERONAUTICAL CORPORATION 
PATERSON NEW JERSEY 

A DIVISION OF CURTISS-WRIGHT CORPORATION 




THA N S- 
P O KT 


^^ITHOL'T excellent passenger 
vision the luxury of the Douglas 
Transport would not he complete. 
So it is — because of the unusual 
height of the salon and its windows 
above the wing — a commanding 
view of the ground is always pos- 
sible from each of the deeply up- 
holstered lounge chairs. Never 
before has passenger comfort and 
satisfaction been so carefully pro- 
vided ... never before combined 
with the outstanding performance 
that the Douglas Transport offers. 
Douglas Aircraft Company, Inc., 
Santa Monica, California, U. S. A. 



